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SANYO Semiconduct
SANYO " DATA SHEET

An ON Semiconductor Company

Bi-CMOS LSI

| V8741V — PWM Current Control Stepping
Motor Driver

Overview
The LV8741 isa RNM curentcontrol stepping motor driverIC.

Features
¢ Single-channel PWM current control stepping motor driver (selectate with DC motor driver chanrel 2) incorporated
e BICDMOSprocess IC
o Onresistancgupper side 0.5 ; lower sie : 05Q ; total of upper andlower : 1.@) ; Ta = 25C, I =1.5A)
¢ Excitation mode can e setto 2-phase,1-2 phasefull torque, 1-2 phaseor W1-2 phase
¢ Excitation sepproceelsonly by siep sgnal input
o Motor holding curert selectake in four stefs
e |0 max = 15A
o Output-stage push-pull structure aabling high-speel operaton
o Output shat-circuit protection circut (selectabe from latch-type or auo reset-typ) incorporated
o Themal shutdown circuit and power supplymonitor circuit incorporated
o Suppats contol power swply Vcc=3.3V

Specifications
Absolute Maximum Ratings at Ta =25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage 1 Vv max 38 \
Supply voltage 2 Ve max 6 \
Output peak current lp peak tw < 10ms, duty 20% 1.75 A
Output current lo max 15 A
Logic input voltage VIN -0.3to Vcc+0.3 \%
EMO input voltage VEMO -0.3t0 Vcct+0.3 \

Continued on nex page.

M Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
1098 MS PC 2007127-S000a / 96607 MS PC / 61307 N6 PC 2007041-S00007 NoA0814-1/25
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Continuel from preceding pge.

Parameter Symbol Conditions Ratings Unit
Allowable power dissipation 1 Pd max1 Independent IC 0.55 w
Allowable power dissipation 2 Pd max2 * Our recommended two-layer substrate *1, *2 29 W
Operating temperature Topr -20 to +85 °C
Storage temperature Tstg -55 to +150 °C

*1 Specified circuit board : 90x90x1.7mm3 : glass epoxy printed circuit board

*2 For mounting to the backside by soldering, refer the precautions.

Recommended Operating Conditions at Ta = 25C

Parameter Symbol Conditions Ratings Unit
Supply voltage range 1 VM 9.5t0 35 \%
Supply voltage range 2 Vee 27t055 \%
VREF input voltage range VREF 0toVcc-1.8 \Y
Electrical Characteristics at Ta =25°C,V\ = 24V, Vcc = 5V, VREF =15V
Parameter Symbol Conditions - Ratings Unit
min typ max
Standby mode current drain 1 IMstn ST="L" 150 200 pA
Current drain 1 IM ST ="H", OE ="H", no load 0.75 1 mA
Standby mode current drain 2 Iccstn ST="L" 110 160 pA
Current drain 2 Icc ST ="H", OE ="H", no load 25 3 mA
V¢ low-voltage cutoff voltage VthVcc 22 2.35 25 \
Low-voltage hysteresis voltage VthHIS 100 150 200 mv
Thermal shutdown temperature TSD Design guarantee 180 °C
Thermal hysteresis width ATSD Design guarantee 40 °C
Output on-resistance Ronu lp = 1.5A, Upper-side on resistance 0.5 0.7 Q
Rond lp = 1.5A, Lower-side on resistance 0.5 0.6 Q
Output leakage current lpleak 50 pA
Diode forward voltage 1 VD1 ID =-1.0A 1 1.3 \%
Diode forward voltage 2 VD2 ID =-1.5A 1.1 15 \Y
Logic pin input current IINL V|N = 0.8V 3 8 15 nA
INH VN =5V 30 50 70 pA
Logic high-level input voltage ViNH 2.0 \%
Logic low-level input voltage VINL 0.8 \
Current W1-2-phase Step O(When initialized : channel 1 0.485 0.5 0.515 \
selection drive comparator level)
reference Step 1 (Initial state+1) 0.485 0.5 0.515 \
voltage level Step 2 (Initial state+2) 0.323 0.333 0.343 \Y
Step 3 (Initial state+3) 0.155 0.167 0.179 \
1-2 phase drive Step 0 (When initialized: channel 1 0.485 0.5 0.515 \
comparator level)
Step 2 (Initial state+1) 0.323 0.333 0.343 \
1-2 phase (full Step 0 (Initial state, channel 1 comparator 0.485 0.5 0.515 \%
torque) drive level)
Step 2 (Initial state+1) 0.485 0.5 0.515 \
2 phase drive Step 2 0.485 0.5 0.515 \
Chopping frequency Fchop RCHOP = 20kQ 45 62.5 75 kHz
Current setting reference voltage VRFO00 ATT1=L,ATT2=L 0.485 0.5 0.515 \%
VRFO1 ATT1=H,ATT2=L 0.323 0.333 0.343 \Y
VRF10 ATT1=L,ATT2=H 0.237 0.25 0.263 \Y
VRF11 ATT1=H,ATT2=H 0.155 0.167 0.179 \Y
VREF pin input current Iref VREF = 1.5V -0.5 pA

Continued on nex page.
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Continuel from preceding pge.

Parameter Symbol Conditions - Rtings Unit
min typ max

Charge pump
VREGS output voltage Vreg5 lp =-1mA 4.5 5 55 \%
VG output voltage VG 28 28.7 29.8 \
Rise time tONG VG =0.1pF 0.5 ms
Oscillator frequency Fosc RCHOP = 20kQ 90 125 150 kHz
Output short-circuit protection
EMO pin saturation voltage lemo = 1mA 50 100 mvV

Package Dimensions
unit : mm (typ)

3333
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LV8741V

Pd max — Ta

*1 With components mounted on the exposed die-pad board
*2 With no components mounted on the exposed die-pad poard

30| Two-layer circuit board 1 *1
2,‘90\
Two-layer circuit board 2 *2\

20 2.05 \\

4.0

1.0

Allowable power dissipation, Pd max W

-20 0 20 40 60 80 100
Ambient temperaturdia — °C

Substrate Specifications (Substrate reommendedfor opeation of LV8741V)

Size : 90mMm x 90mm x 1.7mm (two-layer substate [2SO0P])
Material : Glass epxy
Copper wiring density : L1 =90% /L2 =95%

L1 : Copper wiring pattern diagram L2 : Copper wiring pattern diagram

Cautions
1) Thedatfor the casewith the Exposel Die-Pal substrate nounied shows te valueswhen95% or more of the
Exposel Die-Pad iswet

2) For the setdesign, enploy the deratng desgn with sufi cientmargin.
Stresses tbe derated inlude the voltage, currert, junction temperature power los, andmechanical stressesch as
vibration, impact, andension
Accordingly, thedesign nust ensire thesestressesotbe adow or small aspossible.
The giideline for ordinarydertingis shown bebw :
(2)Maximum value 8% or less fo the voltage rating
(2)Maximum value 8% or less fothe curremrating
(3)Maximum value 80% or less fo the tenperatue rating

3) After the setdesgn, be aure to verify the desgnwith the acual product
Confirm the solderjoint stateard verify also the reliability of sdder jant for the ExposedDie-Pad etc.
Any void or dceterioration, if obsenedin the sdder joint of theseparts causes deteorated thermal conduction,
possilly resuting in thermal destruction of IC.

No.A08144/25
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LV8741V

Pin Assignment

cP2[1] [44] vm
cp1[2] Q 43]vG
vee [3] 42]PGND
VREGS [ 4 | 41]NC
ATT2 5 | 40]GND
ATT16 | 39]NC
Ne [7] 38]NC
EMO [ 8 | 37]ouT1A
CeM[ 9] 36]vm1
EMM [10] 35| RF1
RCHOP [11 [34]ouT1B
LVv8741V
MONI [12] [33]ouT2A
RST[13 32| vm2
STP/DC22 [14 31|RF2
FR/DC21 [15 30]ouT28
MD2/DC12 [16 29|NC
NC [17 28|NC
MD1/DC11 [18 27]GND
DM [19] 26|NC
OE [20] 25]NC
ST [21] 24]NC
VREF [22] 23| SGND
Top view
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LV8741V

Block Diagram
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LV8741V

Pin Functions

Pin No. Pin name Description
36 VM1 Channel 1 motor power supply pin
37 OUT1A Channel 1 OUTA output pin
34 OouT1B Channel 1 OUTB output pin
35 RF1 Channel 1 current-sense resistor connection pin
32 VM2 Channel 2 motor power supply connection pin
33 OUT2A Channel 2 OUTA output pin
30 ouT2B Channel 2 OUTB output pin
31 RF2 Channel 2 current-sense resistor connection pin
42 PGND Power system ground
12 MONI Position detection monitor pin
14 STP/DC22 STM STEP signal input pin/DCM2 output control input pin
22 VREF Constant current control reference voltage input pin
18 MD1/DC11 STM excitation mode switching pin/DCM1 output control input pin
16 MD2/DC12 STM excitation mode switching pin/DCM1 output control input pin
13 RST Reset signal input pin
20 OE Output enable signal input pin
15 FR/DC21 STM forward/reverse rotation signal input pin/DCM2 output control input pin
6 ATT1 Motor holding current switching pin
5 ATT2 Motor holding current switching pin
21 ST Chip enable pin
44 VM Motor power supply connection pin
3 Vee Logic power supply connection pin
23 SGND Signal system ground
11 RCHOP Chopping frequency setting resistor connection pin
19 DM Drive mode (STM/DCM) switching pin
4 VREG5 Internal power supply capacitor connection pin
2 CP1 Charge pump capacitor connection pin
1 CP2 Charge pump capacitor connection pin
43 VG Charge pump capacitor connection pin
8 EMO Output short-circuit state warning output pin
10 EMM Overcurrent mode switching pin
9 CEM Pin to connect the output short-circuit state detection time setting capacitor
27,40 GND Ground

7,17, 24, NC No Connection

25, 26, 28, (No internal connection to the IC)

29, 38, 39,
41
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LV8741V

Equivalent Circuits

Pin No. Pin Equivalent Circuit
5 ATT2
6 ATTL Vec O »
10 EMM
13 RST
14 STP/DC22 I
15 FR/DC21 i
16 MD2/DC12
18 MD1/DC11
19 DM 5kQ
20 OE O
21 ST
x 100kQ
GND O ® ®

30 OUT2B
31 RF2 @
32 VM2 @
33 OUT2A
34 OUT1B
35 RF1

V
36 VM1 ce
37 OUT1A
42 PGND

b

o ® &
1 CcP2
2 cr @ @) ® @
43 VG
44 VM ,—u—o l—u—o l—u—o l—u—o

VREG5 100Q
b L
_4»4'51
GND O o ® ®

Continued on nex page.
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Continuel from preceding pge.

Pin No. Pin Equivalent Circuit
22 VREF
Vec O
3 p
C 500Q
X
GND O ®
4 VREG5

VM O Py Py
x

— WA —@

2kQ
/M
o/
/I > ~
o 78kQ x®
.

>\1 26kQ ¥

GND O . ®

12 MONI
Vee O *
X
500Q
AW O
X
GND O ®

Continued on nex page.
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Continuel from preceding pge.

Pin No. Pin Equivalent Circuit

8 EMO

Vee O ®

GND O
9 CEM Vee O a

500Q <
GND O T ® ®

11 RCHOP

Vee O

GND O
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LV8741V

Input Pin Function

(1) Chip enable function
ThisIC is switchedbeiwveengandyy ard operaiing mode byseting the STpin. In siendby mode, heIC is setto
power-sae node ard all logic is reset. Iraddition, the internal reglator circut andcharge pump circut do not
opeate in stiandby mode.

ST Mode Internal regulator Charge pump
Low or Open Standby mode Standby Standby
High Operating mode Operating Operating

(2) Drive mode switching pin function
The IC drive male is switched by settirg the DM pin. In STM mode, steppirg motor chanrel 1 can e cortrolled by
the CLK-IN input In DCM mode, DCmotor chanel 2 o stepping motor chamel 1 can be ontrolled by paallel
input. Steging motor cortrol using parallel input is 2-phase orl-2 phase ful torque.

DM Drive mode Application
Low or Open STM mode Stepping motor channel 1 (CLK-IN)
High DCM mode DC motor channel 2 or stepping motor channel 1 (parallel)

STM mode (DM = Low or Open)

(1) STEP pin function

Input Operating mode

ST

Low Standby mode

STP
High f Excitation step proceeds

High Excitation step is kept

(2) Excitation mode setting function

MD1 MD2 Excitation mode Initial position

Channel 1 Channel 2
Low Low 2 phase excitation 100% -100%
High Low 1-2 phase excitation (full torque) 100% 0%
Low High 1-2 phase excitation 100% 0%
High High W1-2 phase excitation 100% 0%

This is the initial position of each excitation mode in the initial state after power-on and when the counter is reset.

(3) Constant-current control reference voltage setting function

ATT1 ATT2 Current setting reference voltage
Low Low VREF/3x100%
High Low VREF/3x67%
Low High VREF/3x50%
High High VREF/3x33%

The voltage input to the VREF pin can be switched to four-step settings as the reference voltage for setting the output current. This is effective for
reducing power consumption when motor holding current is supplied.

Setcurent value catulation method
Thereferencevoltageis setby the wltage aplied to the VREF pin and the two inputs ATT1 and ATT2. The output

current (output cuent at a constant-curredrive curent ratio of 100%) can be sefromthis refeencevoltage aml the
RF resistancealue.

louT = (VRER3 x Voltage settirg ratio)/RFresisor
(Example) WhenVREF = 1.5V, settig curert ratio=100%[(ATT1, ATT2) = (Low, Low)] and RF resisto=0.5Q,

the fdlowing output currert flows :
louT = 1.5V3 x 100%/0.5Q = 1A

No0.A081411/5
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LV8741V

(4) Reset function
RST Operating mode

High Normal operation

Low Reset state

RST

STEP

MONI

1ch output

2ch output

+—r
Initial state

Whenthe RST pn is set Low, tk output excitation position is farcedto the iritial state, ad the MONI output also
goes Low.
WhenRST is set Highafter that, tk exitation position proceed © the rext STEP npu.

(5) Output enable function

OE Operating mode
Low Output OFF
High Output ON

OE Power save mode
srer  [UUUULUU UL LT

MONI |

1ch output

2ch output

Output is high-impedance

When the OE pin is setLow, the autput is forcedOFF and goes o high impedance.

Howe\er, the interral logic circuts areoperating, sothe excitation position proceed whenthe STEP gjnd is input.
Therdore,when OE is returned to High, the outputlevel conforms to the exctation position procealedby the STEP
input.

No0.A081412/5
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LV8741V

(6) Forward/reverse switching function

FR Operating mode
Low Clockwise (CW)
High Counter-clockwise (CCW)
FR “— CW mode —p¢— CCW mode —pj¢—— CW mode
STEP
Excitationposifion (1) { 2 1 (3 { @ G I ©® G i@ i@ @ 6

1ch output

2ch output

Theinternal DA converter proceeds bgne bitat therising edgeof the nput STEP puls.

In addtion, CW ard CON mode are switcled by settirg the FRpin.

In CW mode, the ctanrel 2 curert phase isdelayedby 9C° relative to the chanrel 1 currert.

In CCW mode, the bannel2 currentphases advaced ty 90° relative tothe chanrel 1 curert.

(7) Setting the chopping frequency
For consant-currentcontrol, chgoping opeation is madewith the frequency deerminedby the external resitor
(connectedd the RCHOP pi).
Thechopping frequency to be sewith the resistance connected to the ROP pin (pin 11)is as show below.

10Céhopping frequency settings (reference data)

80
5 \\
< 60
I
Q.
% 40 \
L
\\
20
0
0 10 20 30 40 50 60
RCHOP — kQ PCA01883

No0.A081413/5
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(8) Output current vector locus (one step is normalized to 90 degrees)

100.0 l
04 02 (2-phase/
1-2 phase
o3 full torque)

S

2 66.7

g 02

<

o

5

(8]

©

(2]

©

<

S

-

©

£ 33.3

8 ’ 01

O

60
0.0 |
0.0 33.3 66.7 100.0
Channel 2 current ratio (%)
Setting @rrentration in eackexcitation node
STEP W1-2 phase (%) 1-2 phase (%) 1-2 phase full torque (%) 2-phase (%)
Channel 1 Channel 2 Channel 1 Channel 2 Channel 1 Channel 2 Channel 1 Channel 2
60 0 100 0 100 0 100
01 33.3 100
02 66.7 66.7 66.7 66.7 100 100 100 100
03 100 33.3
04 100 0 100 0 100 0
No0.A081414/%5
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(9) Typical current waveform in each excitation mode
2-phase a&citation (CW mode)

STEP

MONI

(%)
100

-100

(%)
100

-100

1-2 phase eritation full torque (GN mode)

STEP

MONI

(%)
100

-100

(%)
100

-100

[ L

L
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LV8741V

1-2 phaseexcitation (CNV mode)

STEP

MONI

(%)
100

-100

(%)
100

-100

L L

L

L

L

W1-2 phaseexcitation (CWV mode)

STEP

MONI

(%)
100

-100

(%)
100

-100

L

L

L
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(10) Current control operation specification
(Sine wawe increasingdirection)

r'y
STEP
Set current j
Set current
Coil current
! {Forced CHARGE
i i isection
fchop ‘é ;
— i 3 IS
Current mode CHARGE ~ SLOW FAST CHARGE  SLOW FAST

(Sinewave deceasng direcion)

STEP

Set current

Coil current

Forced CHARGE

§ection Set current

<>
fchop
o —> = —> &
Current mode CHARGE  SLOW FAST Forced CHARGE FAST CHARGE SLOW
section

In each curmet mode, theopaation sequeceis asdescrbed below :
» At riseof chopping frequency, the CHARGE nodebegins(The sedion in which the CHARGE nodeis forced
regadlessof the megnitudeof the coil current (ICOIL) ard set curent (IREF) exists for 1/16 of onechopgng cycle)
e The cdl currert (ICOIL) andset curert (IREF) are ompared in his forced GHHARGE section.
When (ICOIL<IREF) state ®ists in te forced G(HARGE section ;
CHARGE node up to ICOIL > IREF, tren followvedby changeover to the SLOWDECAY mode, and firally
by the FAST DECAY mode br the 1/16 portion of one chopping cycle.
When (ICOIL<IREF) state doesot exig in the forced CHARGE sectign
The FAST DECAY node begins. The cdl currert is atenuatedn the FASTDECAY modettill one cycle of
choppng is over.
Aboveopeations argepeatel. Normally, the SLOW (+FAST) DECAY mode coninues in the shewave increasihg
direction thenenteringthe FAST DE@Y mode till the curert is attematedto the set ével andfollowed by the SLOW
DECAY mode

No0.A081417/5
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DCM Mode (DM-High)
(1) DCM mode output control logic

Parallel input Output Mode
DC11 (21) DC12 (22) OUTL (2) A OUT1(2)B
Low Low OFF OFF Standby
High Low High Low CW (Forward)
Low High Low High CCW (Reverse)
High High Low Low Brake

(2) Reset function
RST Operating mode MONI

High or Low Reset operation not performed High output

The reset fultion doesnot operate irDCM mode. In addition, the MONI output is High, regardlessof the RST jpn
state.

(3) Output enable function

OE Operating mode
Low Output OFF
High Output ON

When the OE pin is setLow, the autput is forced OFF and goes © highimpedanceWhen te OE pin is setHigh,
outputconforms to the cantrol logic.

(4) Current limit control time chart

Set current

i Current mode

Coil current

| . Forced CHARGE

: section '
fchop
Current mode CHARGE SLOW

(5) Current limit reference voltage setting function

ATT1 ATT2 Current setting reference voltage
Low Low VREF/3x100%
High Low VREF/3x67%
Low High VREF/3x50%
High High VREF/3x33%

The voltage input to the VREF pin can be switched to four-step settings as the reference voltage for setting the current limit.

Set currehcalcuation method
Thereferertevoltage is setby the voltage applied to tre VREF pin and the wo inpus ATT1 ard ATT2. The arrent
limit canbe set fran this refererevoltage ard the RF resistane \alue.

llimit = (VREF/3x Curent stting ratio /RF resistace
(Exanple) WhenVREF =15V, setting crrent ratio= 100% [(ATT1, ATT2) = (Low, Low)] ard RNF1 (2) =0.5Q,

the currem limit vaue is as follovs :
Ili mit = 1.5V/3 x 100%0.5Q2 = 1A

No0.A081418/5
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(6) Typical current waveform in each excitation mode when stepping motor parallel input control
2-phase a&citation (CW mode)

1-2 phase ekitation full torque (GN mode)

DC11

DC12

DC21

DC22

louTtl

louTt2

DC11

DC21

DC12

DC22

(%)
100

-100

(%)
100

-100

(%)
100

-100

(%)
100

-100
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LV8741V

Output short-circuit protection circuit
To protectthe IC from damege die o short-circuit of the output cawsedby lightening or groundfault, the output
short-circuit protecion cicuit to put the output in standby mode andurn on the abrm oufput is incorporaied. Note
that when the RF pin is shat-circuited to GND, this output shat-circuit protedion is nat effective aguinst shortiig to
power.

(1) Output short-circuit protection operation changeover function

Changeover to the ouput shat-circuit protection of I1C is maede by the settirg of OCPMpin.

EMM State
Low or Open Auto reset method
High Latch method

(2) Auto reset method
When the output current is bdow the outputshort-circuit protecion airrent, the outputis contolled by the input
signal When the outputcurrent exceelsthe detecion aurrent, the switching wavedorm as slown below gppeas
instead.
(When a20k resistor isnisetedbetwee RCHOP and GND)

Exceeding the | ‘ ‘ ‘ ‘
over-current ' ' ' ' '
detection '

current

ON OFF ON OFF ON

Output current

256ps (TYP)

Whendetectingthe ouput shat-circuit state, tle shat-circuit detection circut is activated

When the short-circuit detection cirait operation gceedslte timer latch tine describd later, theoutputis chaged
over to the standby mode and resetto the ON mode aain in 256us (TYP).In this ewer, if the overcurrent mode still
continues, the above switching mode is repeatedtill the overcurrenmode is carceled

(3) Latch method
Similarly to the casef auomatic resetethod, the shat-circuit detectioncircuit is activatedwhen it detects
outputshort-circuit state.
When the short-circuit detection cirait operation gceedsltte timer latch tine describd later, theoutputis chaged
ove to the siandby mode.
In this method, latch is releaddy setting P$= “L”

(4) Output short-circuit condition warning output pin
EMO, waning output pin of the ouput short-circuit protecion circuit, is an open-drain output.
EMO outpus ON when output short-circuit is deecied

N0.A081420/5
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LV8741V

(5) Timer latch time (Tscp)

The time tooutput OFF whenanoutput short-circuit occurs canbe setby the cgacitor @nnectel between the CEM
pin and GND. The caactor (C) value can be deermined & foll ows :

Timer latch: Tscp Tscp~ Td+C x V/I [sec]
Td : Interral delay time TYP4us
V : Threshold voltage of comparaor TYP 1V
| : CEM charge curent TYP 2.5uA

The Tscp time nust be set sas na to excee 80% of the dhoppng period.
The CEN pin must be connectedto (S) GND when the ouput short protedion funtion is nat to be usd.

Charge Pump Circuit

When the STpin is setHigh, the chargepunp circuit operaes anl the VG pin voltage is boosted fran the VMvoltage
to the VM + VREG5voltage. If the VG pin voltage is not boosted sufficietly, the ouput canna be cortrolled, so fe
sure toprovide a wait tine d tONG or more after settig the STpin High before startingo drive the notor.

ST

VG pin voltage

P .
N Lt

tONG

—
OE (STM mode) :

DC11, DC12, DC21 and DC22 High after the tONG wait time has elapsed
(DCM mode) 1 :

VG Pin Voltage Schematic View

When cortrolling the steppng notor driver with the CLK-IN input, set the Sin High, wait for the tONG time
durationor longer, ard thenset tke OEpin High. In addition, when cortrolling the stepjing motor and DC notor

driverwith paralel input setthe STpin High, wait for the tONG time duraion or longer, andthen startthe @wntrol for
each bannel.
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Recommended Power-on Sequence
Provide await time of 10us or nore after the \bc power supy risesbefore supplying the notor power supply.
Provide await time of 10us or nore after the rator powersuply rises lgfore settingthe STpin High.

Vce —‘
i 10us or longer

B E—

VM

10us or longer
ST

The d&ove power-onsequace is only a reommerdation, ard thereis no risk of damage to the IC ewenif this
sequerce is no followed

Notes on Board Design Layout

¢ Use tlick GND lines andconnect to GND staltization points by the shatestdistarce possile to lowerthe
impedance.

¢ Use tlick VM, VM 1 ard VM2 lines, andshat-circuit these linesa eachotha by ashortdistance.

¢ Place thecapacitors anneced to \cc and VM ascloseto thelC as possible, and connect each pacitor b a
sefrate GND stallization point using a thick independert line.

¢ Place theRFresistor asear to tle IC aspossible, ad connect it to ta GND stabilizatiorpoint using athick
independert line.

¢ Whenthermal radationis necessary for thexposeddie-pad on the bottom of the IC, sader it to GND.Also, donot
comectthe exposeddiepad to other than GND.
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Application Circuits
¢ Stepping motor driver applicaion circuit exanple

10uF
—+ -
———-/1] cp2 vM [a4] b ] gl
0.1uF 0.1uF ( L N
| 2| cpPyL VG [43] A
fin [ Af (3] vee PGND @——’J’
I I (4| vreas Ne A1)
0.1uF 5
_E{O—E ATT2 GND @——”\r
Q
g o——6| aTT1 NC [39]
[7] ne NC [38]
g 57
e EMO OUT1A [37}
[9] cem VM1 [36—
s 10| EMM = RF1 [35— pyLi
7] 2] i
11l RcHOP @ ouTiB 34
430 = B‘ —
ol
[2| moni 2\ ouT2A 33}
L 13| RsT vm2 [32—
5
& [ o——14| sTPIDC22 RF2 [31 Py
Q :
2 o——15| FrR/DC21 ouT2B 3]
[16] MD2/DC12 NC [29]
7] nc NC [28]
[18| MD1/DC11 GND @—»L
[19] bm NC [26]
o——H0| oE NC [25]
Logic input
o—1 sT NC [24]
o1t ol E—»L

i LHI—I 22| VREF GND

The settingcorditions for the abwe circut diagramexample are agollows :
® 2-phaseexcitation (MD1/DC11 = Low, MD2/DC12 = Low)
e Auto recovery-type ouput short-circuit protectian function (EMM = Low)
® Reset fuetion fixed tonormal goeration(RST =High)
® Chopping frequency: 37kHz (RCHOP =43kQ)

ATT1 ATT2 Current setting reference voltage
L L VREF/3x100%
H L VREF/3x67%
L H VREF/3x50%
H H VREF/3x33%

The set currernvalue is afollows :
louT = (VREH3 x Voltage settirg ratio) /0.25Q
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o DC motor driver application circuitxanple

F——(1] cp2 VM [44] [t
0.1pF 0.1pF ( >
M el 11
J_”— 2| cpPL VG [43] A
s sl [3] vee PGND @_—»L
s It [4] vrREGS ne [l
0.1uF
s (5] aTT2 GND @_—»L
t——186] atT1 ne [39]
[7] nc nC [38]
w—8] emo ouT1A [37]
[9] cem vM1 [36H—1 1ch
DC motor
+——10] EmMM — RF1 35|——Wv—»|
< 0.25Q
iy ~ {1l RcHoP & ouTis 34
2 [12| moni E ouT2A [33]
(S}
o 18 rsT vm2 32— 2¢h
° DC motor
52 o—14] sTP/DC22 RF2 @—Wv—»"
N: o——15] FrRIDC21 ouT2B [39]
& [ o———116| mp2/pC12 NC [29]
) 7] nc NC 2]
_& lo——18| mpwpc11 GND E—»L
O o
H DM NC E‘
0| oE NC [25]
Logic input {O—|2__l ST NC E
s ] A ] 22 vREF GND @—»\7
0.1uF
The settingcorditions for the abwe circuit diagramexample are agollows :
e Auto recovery-type ouput short-circuit protectian function (EMM = Low)
e QOutput enable funcion fixed to output ON state (OE =High)
® Currert limit referencevoltage setting= 100% (ATT1=Low, ATT2 = Low)
® Chaopping frequency: 37kHz (RCHOP =43kQ)
The curert limit value is adollows :
lli mit = (VREF/3 /0.250
No0.A081424/%
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

M Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

M Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of January, 2008. Specifications and information herein are subject
to change without notice.
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