1-2-3 5-Phase Stepper Motor Driver ICs

SIEVENO New Pentagon Connection

BRecommended Operating Ranges

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Veel 44 Vv
Logic Supply Voltage Vee2 7 Vv
Logic Input Voltage Vin —0.3 to Vec2 \"
REF Input Voltage Vrer —0.3 to Vec2 \"
SENCE Input Voltage Vsence 2 \ Except when tw<1us
Charge Pump Output Voltage Vwcs 48 \
Power Dissipation Po 1.6 w
Operating Ambient Temperature Ta —10to 80 °C
Storage Temperature Tsg —20 to 150 °C
Junction Temperature T 150 °C

Parameter Symbol Operating Ranges Unit
Main Supply Voltage Veel 10t0 42" \Y
Logic Supply Voltage Vcc2 3t05.5 \
REF Input Voltage VREF 0.1to1 V

*: Insert a 5V Zener diode between Vcct and Vmcs when using with Vccit of 35 V or more.

BElectrical Characteristics

(Ta=25°C, Vcc1=24V, VCC2=5V, unless otherwise specified)

Parameter Symbol RS Unit Conditions
min. typ. max.
Main Supply Current lec1 25 mA
Logic Supply Current lec2 10 mA
. Vi 1.25 Vv
Logic Input Voltage Vin 375 v
. I —20 20 HA Vie=0V
Logic Input Current ™ 20 20 A V5.5V
ENA Input Current lena -100 20 HA Vena=0V
REF Input Current Irer -20 20 HA Vrer=0 to 5.5V
SENCE Voltage Vsence 1 \ Vrer=1V
SENCE Current Isence -20 20 HA Vsence=0V, 2V
VwmoL 1 \" ImoL=1mA

MO Output Voltage Vion 2 v o mA

. VrcL 0.5 \
RC Pin Threshold Voltage Veon 15 v
RC Pin Outflow Current lrc 300 HA Vre=0V
Charge Pump Output Voltage Vwes Veel+9 \"
High Side Output Voltage Vhast 1 \Y% Without Zener diode
(between gate sources) VhesH 8.5 \"

) VieL 1 \
Low Side Output Voltage Vi 75 v
Maximum CL Frequency fck 100 KHz
Maximum Input CL Width (on) Toon 1 Hs
Power-on Reset time PTW 1.5 Hs
Output Delay Time TIO 2 Hs
CW/CCW, F/H
Input Data Setup Time Ties 500 HS Against CL 1
CW/CCW, F/H
Input Data Hold Time Tior 500 Hs
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Hinternal Block Diagram

HPin Assignment and Function Table
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Ci=420 to 1100pF
C1=2200pF
C2=0.014F
Ca=0.14F

Rsiuo

HETruth Table

Vel MC? MC3 ML Pin No. Symbol Function
AR G A G G 1 MC1 Capacitor Connection Terminal for Charge Pump (for MC2)
| 2 MC3 Capacitor Connection Terminal for Charge Pump (for Gnd)
Charge Pump 3 MC2 Capacitor Connection Terminal for Charge Pump (for MC1)
‘ [ 4 Vool Main Supply Voltage Input
Enable m — j@%ﬁgfg 5 Enable | Output OFF
MO%P ] Highside Drive :@§E§§ 6 Voc2 Logic Voltage Input
Lo [ —39HeD 7 MO Monitor to Detect Motor Position
o % Sequencer —— : OHSE 8 cL Clock
' : 9 F/H 4-phase, 4-5 phase switching
cw/cew 0— — —OoLA
! E— Lowside Drive |—30r2 10 CW/CCW | Switching Between Forward and Backward Rotation
Reset 0 (— =382 11 Reset | Reset
RC . ‘ : 12 RC RC Connection for Chopping Off Time Setting
Ref(j)— z‘é‘/n"[’:ol 13 Ref Reference Voltage Input for Motor Current Setting
B E— 14 Sense For Motor Current Detection
‘ & 15 Gnd Gnd
16 VOLE Low Side MOSFET Gate Connection Pin (E-phase)
17 VOLD Low Side MOSFET Gate Connection Pin (D-phase)
. . . 18 VOLC Low Side MOSFET Gate Connection Pin (C-phase)
-Typlcal Connection Dlag ram 19 VOLB Low Side MOSFET Gate Connection Pin (B-phase)
20 VOLA Low Side MOSFET Gate Connection Pin (A-phase)
2av 21 VOHSE High Side MOSFET Source Connection Pin (E-phase)
R i i lommsrs 22 VOHGE | High Side MOSFET Gate Connection Pin (E-phase)
S0 o e 23 VOHSD | High Side MOSFET Source Connection Pin (D-phase)
ReZ e 1 24 VOHGD | High Side MOSFET Gate Connection Pin (D-phase)
S P T 25 VOHSC | High Side MOSFET Source Connection Pin (C-phase)
Lo S ot = - 26 VOHGC | High Side MOSFET Gate Connection Pin (C-phase)
EES a " 27 VOHSB High Side MOSFET Source Connection Pin (B-phase)
A 5 e S 28 VOHGB | High Side MOSFET Gate Connection Pin (B-phase)
T7E - stasoral o 29 VOHSA High Side MOSFET Source Connection Pin (A-phase)
e s 17lon 0 Rato0a(R) 30 VOHGA High Side MOSFET Gate Connection Terminal (A-phase)
c3= ZR2 16 18 R3=20KQ
A b = sl

croone Pin Name Low Level ‘ High Level
Positive Edge
*Be especially careful of noise on the Vcc line. The product may malfunction if noise on the Vec line is 0.5 V or more. Clock § 9
CW/CCW Forward Rotation (CW) Backward Rotation (CCW)
.. Full/Half 4-phase excitation 4-5 phase excitation
Hinput and Output Timing Chart e Disable Enable
Reset Enable Reset
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Reas EExternal Dimensions (DIP30) (Unit : mm)
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Reset CW, Full CCw, Full CCW, Half CW, Half
28.2+0.3
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cL JunnAR AU AR
Reset 1 I
Enable L b= 3 2
cwiccw H 1,083 &
FH - | b= <o~ -
OHA [T I * Condition to Switch Input Signals ° ‘ ‘
oHB 1 1
OHC 1 cL / \ "
oo _ 1 1 1 + 02578k
OHE M1
OLA 1 cwicew
oLB I FH o
oLc 1 I e g
oLp [l 1 The range to Prohibit Switching The range to o . .

= 1 500ns Prohibit Switching 0°to 15
OLE — Switchable Range 500ns
o D n — 1.654 TYP

0.46:0.1
CW, Half  ley CCW,Full Disable
1sable
e Product Mass : Approx.2g
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