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1. L297
STEPPER MOTOR CONTROLLERS

® NORMALAVAWE DRIVE

m HALF/FULL STEP MODES

w CLOCKWISEANTICLOCKWISE DIRECTICN

» SWITCHMOCE LOAD CURRENT REGLLA-
TION

» PROGRAMMASLE LOAD CURRENT

u FEW EXTERMNAL COMPONENTS

= RESEY INPUT & HOME GUTPUT

» ENABLE INPLT

DESCRIPTION

The L287/A/D Stepper Motor Controller IC gener
ates four phase drive signals for twa phase bipolar
and four phase unipalar step mates in microcom-
puter-contralled applications. The motar can be
driven in half step, normal and wawe drive modes
ard on-chip PWM chopper cirguts permit switch-
meds cantrol of the current it the windings. A

ABSOLUTE MAXIMUM RATINGS

DIP2¢

§020

CGRDERING HUMBERS | L297 QiR
L2572 5020

features of this device is that i requires only clock,
direction and mode input signais. Since the phase
are generated internaiy the lurden on the micro-
processor, andthe programmer, is greatyreduced,
Mounted 1 DIP20 and S020 packages. the (297
can be usad with menolithic Lridge drives such as
the 298N or L2Z93E, or wih discrete transistors
and darlirgtons,

Symbuai Parameter Value Unit
Yy Supy volage s W
K irsut s gngls 7 5
Pun Tota powsr diszipation [Ty, = TU°0; 1 W

Tog Ty | Saregs and uaction temperature -0t + 15D o

TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT
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PIN CONNECTION (Top view)
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PIN FUNCTIONS - L297/L2%70

1

H" HAME FUHICTION
.
| SVNE Crtpat oF the on-caip chiopper osci lator )
The S8 T connestions The Sy 4D conrections of ad L2875 to be
gynchrorized are coanecied togeinsr ard the eciotor
comporens are on ez or albutons If ar exteraal dlock scurce
g A9eC itis rec@l 4% g BIwira:
2 GHD Sraurd cornzction
? HOME 35N o3l ector output trat rdicates when the L2837 isin ite Irltia:
siate (ABTD = 210
Tae trRaS stoc & aper whar e sonalis active.
< i MOtor pages & O ve Sk3ra for sower stags
€ IHH 1 Active low irh b teorta for drivar giage of 4 ard B paases
Waen a bipolar prigge is used this 5 gnal can be ussd 12 rsue
fastcdacay of izad carrent wher a #ing g 8 de-energzad. Alse
aged iy chogper 1c Feguinte 0as currery FCOSTROL routis low,
2 E Motor pasge B drve elyra for sowsT stage
7 [ Mowor paase C drve sonal far power staga,
2 INHZ Agtive fow iahi b teantrat for drive atages of © and D ahases.
Same furctiors ag 1HH .
2 [ Mowor prges O dr ve 5 onal S powss slags.
10 EN&BLE Thip enacle rout When low fractve; =1, IMHZ, A, B, T and B
arg braugnt ooy,
I CONTRDL Tomml input that defines action of enopaer
¥¥nen [ow choppes agts an M= 1 ard INHD whar high chapmsr
acts ot phase lres A3CD
12 ‘s SV ouaply inpte.
15 SENS. Ingat o2 03 currart sense vage from sower slagss of phasse
T arlC.
14 GEME, Ippatfor \0ac currant sense votage from 2owar stages of phases
£ard B
13 Nt Referanqe voltage fof ¢hogpar emcuit. & vonage apelied to tie pin
detarrines the peak load current.
An RC neswark (R 10 Voo €12 frourd: connedied to tis et 1a:
16 S50 deternviras the chopper rate. Thig termingl is ecrnscted o grourd
ar: al: butore devizce Iy syrchroeized wuti - L297 corfigarations f
= 10 E8 RT
[ CVCy Cigekw sl punterslotiw o8 dirgct o contral iaput.
Physical diraction of nrotor rotation also depsnds on conrecian
of wingings.
Syrchronized riemaly therafore cirseticr con be changed atany
timsg.
13 CLOCK Smen oiock An active G pulse or s irout acvances the mater
ore increment. The s12p occurs on the rigihg edge of tals signat.




PIN FUNCTIONS - L297/L2%70 {continued)

[ HAKME FUHMLTION

19 =&LFFLLL Halfiful s1ep secect pput. YWhen high selects taf stas oseration.
when low seects ful stes cperatior. CGne-phase-on ful stap mede
5 obtainad by selecting FULL when the LI97% ranslator is at an
aven-numsensd state.
Two-shase-or ful etez mosce is set by ea actrg FULL wnenthe
wrarslator is &t an odd numberss pastisn, [The omeE positian it
desigrate state *»

20 RESET Regel input. &1 alt ve oW sulse onhis inpatresiores the
traretator to The bawe positanglate 1, ABCD = 2101

THERMAL DATA
Symbaol Parametar DIP20G SO0 Unit
LA SEEY Thermal resisiance ynction-amiisnt max 3z 103 Betit

CIRCIHT OPERATION

The 1297 is ntended for use with a dual bridge
driver, quad darington array or discrete power
devices in step mator driving apphcations. It re-
ceives step clock, directon ang mode signals from
the systems controlier {usually a micnscomputer
thip) and generatas control s:gnals for the power
stage.

The principal functions are a translator, which gen-
srates the motor phasze sequences, and a dual
P chopper circuit which regutates the currentin
the motor windings. The transiator generates three
different saguences, selacted by the HALF/FULL
input. These are nomeal (twve phases energised).
wave drive fong phase energised) and half-step
{alternately are phase energiseditwo phases en-
ergised). Tvo inhibit signals are alsa generated by
the L2937 in half step and wavedrive modes. These
signals, which connect directiyto the L2%8 senable
inputs, are intendad to speed current decay when
awinding is de-snergieed When the L297 is used
to drive a unipalar motor the chopper acts on these
fimes.

Aninput caied CONTROL determines whether the
thopper will act en the phase lines ABCD or the
inhibit ines INH1 and iNH2. When the phase lines

are chapped the non-active phaseline of each pair
{AB or CD)is actvated{ratherthan interrupting the
inethen active ] In L2897 + L298 configurationsthis
technigue reduces dissipation in the load curmrent
sense resistors.

A comman en-chip oscdator drives the dual chop-
per. it suppliespulses at the chopperrate which set
the twe flip-fiops F 1 and FF2 Whenthe currentin
awinding reaches the programmed peak value the
voltage across the sense resistor {connected to
one of the sense inputs SENS or SENS:2) equals
V. and the comesponding comparator resets s
flip flop. interrupting the drve currentunt! the next
oscillator pulse amves. The peak current for both
windingsis programmedlyy a voltage divideron the
Vet intput.

Ground raise prablems in muitiple configuratons
can be avoided by synchronising the chopper os-
cillators, This is done by conngcting alj the SYNC
pins together, maounting the asciiator RC netwark
on one device only and grounding the O5C pin on
all ather devices.



MOTCR DRIVING PHASE SEQUENCES

The L297's translater generates phase sequences  Clockwise rotation is indicate; for antclockw se ra-
for normal drve, wave drve and half step modes.  tation the sequences are simply reversed RESET
The state saquences and output waveforms for  restores the transiator to state | where ABCD =
these three modes are showr below. In ail cases 0101,

the translator advancas on the law to high transis-

t.on of TCOTKR.

HALF STERP MODE
Half step mads 5 selacted by a hgh level on the HALFFULT input.

1501 1000 « T i T
(s o3 o{ T
ROTTETT e T 1
A -2 Cr;:loon c w
S 1 |

|
|

ot [={8 et

HOME OO Oeg

Lo J | - g - .
w2 L LI LT

NORKAL DRIVE MCDE
Normal drive mode {alsa called "two-phase-on” diive) s selected by a low level on the HALF:FULL input
when the transiator is at ar odd numbered state 11, 2, 6 or 75, In this mede the TRHT and INHZ outputs
reman h:gh throughout.
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MOTOR DRIVING PHASE SEQUENCES (continued)

WAVE DRIVE KODE

Wave drive rrode (also caled "one-phase-on” arve) is selectad by a low level an the HALSFTLL

when the trarstatoris at an evennumbered state (2.4, G o7 §),

=

Qi
m - I !
i) !_G_L_i -~
* \_ B r'—‘ _l i
200 [ 7 5 ;0Ow
/ ¢ < ™ I |
| | I

1.

ERL LY )

ELECTRICAL CHARACTERISTICS (Re'er ta the block diagram Tams = 25°C,

= Y unless othervise

e -
specifiad)
Symbod Parameter Test conditions Typ Max. | Unit
g Supay votage (pr 13 7
I Quigseert supsly curentipie 12; | Cetpus fleairg =t &J M,
i oLt veliage Low 0.£
it P AT IS, 18 200
migh g
l INZLT carrery Vowl 130 [T
ipin T 1, 17, 15, 19, 20
= 1d &
gn Ergcuae fiput voltage J2in 10y Low 2
=igh g
lap Erace inpul currentipic 10} Vapw L 100 12
&= H "3 ua':q
Phase output voitans ‘o =M ew 0=
ipins £ 3, 7, 3 ;
o= Sma ok
Wirq Innksit ot voitage pins S &) o= timA Yy 0=
o= Spia rH
Yienr | Sene Qunpuivetage o =5 VAR - TRz
a= s l'(":y'_\: W [T
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ELECTRIC_At CHARACTERISTICS [centnued)

Symbot Parameter Test conditions Min, Typ Max Unit
e Laakags current pin 3: Vep= T 1 HA
Vem Saturation: voiage g 3 PmSma 124
o Compearaiors sffeel vo tage Veggm P R m

12ins 1214 15
b Comparaer biag cumrent =132 a P
(3ins 1?7 14 15)
e Input refarence voilage (pin 15) ] 2
1= Ciozk time S ps
i Satustine e
t- Hob ime 4 153
t= Reget fime 116
taz | Regstte cock geray 1
Figure 1,
CLCCR
twrlCw X
HALF STEPY :
Pl STEF : ', ts
- L
L
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APPLICATION INFORMATION
TwO PHASE BIPOLAR STEFPPER WMOTOR CONTROL CIRCUIT
This circuit drves bipolar stepper motors with winding currents up to 2A. The dicdesare fast 2A types.
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2. IRF540N

HEXFET® Power MOSFET

__Advanced Process Technoiogy

__ Ultra Low On-Resistance
_ Dynamic dv/dt Rating

_ 175°C Operating Temperature

_ Fast Switching
_ Fully Avalanche Rated

TO-220AB

C
’ Vpss = 100V
RDS‘Om = 44m$2
3
Ip = 33A
S

Description

Advanced HEXFET® Power MOSFETs from
International Rectifier utilize advanced processing technigues
to achieve extremely low on-resistance per silicon area. This
benefit,combined with the fast switching speged and
ruggedized device design that HEXFET power MOSFETs
are well known for, provides the designer with an extremely
efficient and reliable device for use in a wide variety of
applications. The TO-220 package is universally preferred for
all commercial—ind‘ustrial applications at power dissipation
levels to approximately 50 watts, The low thermal resistance
and low package cost of the TO-220 contribute to its wide
acceptance throughout the industry.

Absolute Maximum Ratings

Paramster Max. Units
o @ To = 25°C Continuous Drain Current, Yoz @ 10Y 33
In @ Te= 100°C | Cortinuous Srain Current, Vo @ 10V 23 A
i Pulsed Crain Cument . 70
Po@T- =25°0C Power Dissipation 130 W
Linear Derating Factor 0.87 WG
Vs Gate-w0-Source Yoltage + 20 v
[ Avalanche Current’: 18 A
Euzn Repetitive Avaianche Energy 12 M
dvidt Peak Dlode Recovery dwidt 7B Ving
Ty Gperating JSunction and -58 to = 175
Tama Storage Temperature Range o0
Soldering Temperature, for 10 seconds 360 (1.6mm from case }
Mountng terque. 6-32 or K3 stew 10 1fin 1. 1N-m;
Thermal Resistance
Parameter Typ. Max. Unlts
Ruc Junclion-to-Case —— 1.15
Ruzs Case-to-Sink, Flat, Greased Suface .50 —_ O
Ryca Junction-o-Ambient — 62




Electrical Characteristics @ T; = 25°C (unless otherwise specified)

g

Parameter Min. | Typ. | Max. |Units Conditions
ViBRILSS braindo-Saance Breaktdown Voltage 1 | — — VoY Vaes =0V, Ip = 260pA
AVaoe: AT, | Breakdown Yoitage Temp, Ceeflicient | — | Li12] —— ] WOC | Refarence 1o 26°C. ip = tmA
Ragien Stadc Dran-le-Source On-Resistance | — | — | 44 | me) | Vas = 10V, In= 16A
Wit Gate Threshola YoRage 20 | — | 40 | ¥V | ¥os=Ves Ip= 250pA
[\ Forwand Transconguctance 2y | — | — S | Vps =50V, 1o = 1BA-
Ipas Drainde-Source Leakage Cument —} 2% BA Vg = 100V, g 2 0V
——— | — | 250 Wy = 80V, Vo =0V, Tp = 150°C
beos Gate-lo-Source Forward Leakage — — | 100 A Vg = 20V
A {5ate-to-Source Reverse Leakage — 1 —1-140 Vag = .20V
Qy Total Gate Charge —_— 1 7i I = 16A
Qe Gale-to-Souree Cnarge — | — | 14 | nC | vps =80V
Qoo Gate-tg-0raln ("Willern Charge —_— | — 2l Vag = 10V, See Fig. 6 and 12
sio Tum-On Deray Time — 11 | — Vpp = 50V
i Rise T:me —_— ] ¥ ns Ip = 16A
big=: TUmM-Off Celay Time —_— 30| - : Rz = 5181
t: Fal Time e B e Yag = 10V, See Fig. 10
Ly Intermal Drain inghactance — Y Between lead. P
it ckage i -/
Ls Intemal Source Inductance —| ¥ and c’;mer if die contact L 1
Cies Input Capacitance — 1050 — Vag =0V
Cose, Qutput Capacitance —_— | 250 | — Vg = 28V
Crzg Reverse Transfer Capacitance — | 40 | — | pF | F=1.008Hz, See Fig. 5
Eug Snge Puise Avalanche Energy - — 700 - [18% | mJ | leg= 18A L= 1.8mK
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Contnuous Scurce Cumrent [ B MOIFET symbol
(Bady Diose) A showing the
fm Pulsed Soyrce Cument | —} 31 integral reverse
{Body Diode) ;- p-f junciion gioge,
Yep Diode Forwarg Voitage —_—1 ] 12 ¥ | T,=25°C Ig = 16A, Vo = OV %
b Reverse Recovery Time — | 115 170§ ns | T.=26°C. = 16A
On Reverse Recovery Charge — | 505} 760 | pC | difdt = 10DA/S
ton Fonvard Turm-On ime Intrinsic um-cn time i neghzbie fum-en s dominated oy Lg+tp)
Notes:

‘L. Repetitive rating; pulse width Emited by
max. juncticn tempgerature. {See fig. 11}
s Starling Ty= 25%C, L =1.5mH
Rg = 258 [.5= 1BA. (See Figure 12}

I ESD = hoA, diddl < 340A."p5.)\!m @ \"rl:EF\'DSS-
T, 178C '
“r Pulse width = 400ps; duty cycle = Z%.
3 This Is a typical value at device destruction ang represents
operation outside rated limits.
. This is 3 calculated vaiue limited to Ty = 175°C .
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Peak Diode Recovery dv/dt Test Circuit
K Clreult Layout Censicierations
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Package Outline
TO-220AB
Dimensions are shown in millimeters {inches)

. Iy
430000 o
R S <
A S e
i
cr
KOTES.
CNUEXD INAT S TOLERANC B TET ANGINATY Gl 3 SuTENE 2
DIINTRALONEEVENITA ROk 4 -ZATHNA G,

Part Marking Information
T0-220A8

EXAMPLE . THIS IS AN IRF1010
WITH ASSERSLY

LOT CODE 9B1K INTERNATIGNAL - PART NUMBER
RECTIFIER ~_ ’
LOGO

~DATE CODE
YYW @)
YY = YEAR
WW = WEEK

ASSEMBLY -~
.0T CCDE

Data and specifications subject 1o changs without notice.
This product has been designed and qualified for the industiial market.
Quaiification Standards can be found on IR's YWeb site.
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BIPOLAR LINEAR INTEGRATED CIRRUIT
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