SGS-THOMSON

UAB4718
UAF4718

STEPPER MOTOR DRIVE CIRCUIT

. HALF AND FULL STEP MODES

m BIPOLAR DRIVE OF STEPPER MOTOR FOR
MAXIMUM MOTOR PERFORMANCE

. BUILT-IN PROTECTION DIODES

m WIDE RANGE OF CURRENT CONTROL : UP
TO 1500 mA

= WIDE VOLTAGE RANGE :10 TO 55V

m DESIGNED FOR UNSTABILIZED MOTOR
SUPPLY VOLTAGE

. CURRENT LEVELS CONTROLLED BY AN EX-
TERNAL VOLTAGE REFERENCE

- THERMAL OYERLOAD PROTECTION

DESCRIPTION

The UAB/UAF 4718 provides direct interface be-
tween a logical unit and the two windings of a bipo-
lar stepper motor.

It ensures switch-mode current regulation up to 1.5
A with 55 V supply voltage.

PIN CONNECTION
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UAB/UAF4718

Pin Number Name Function
1 Eab Current Sensing Resistor
2 Ma Output Ma
3 Mb Output Mb
4 JO
5 J2 Decoder Inputs
6 il
7 Vee Logic Supply Voltage
8 GND Ground
9 Vmm Power Supply Voltage
10 Osc Oscillator
u Vier Reference Voltage
12 o Inhibition
13 Mc Output Mc
14 Md Output Md
15 Ecd Current Sensing Resistor

ABSOLUTE MAXIMUM RATINGS

Symbol

THERMAL

Vce
Vrmm

Vet
VIN
lo
Tj
Tamo

T stg

Rth (j-c)

Rth (j-a)
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Parameter
Supply Voltage

Reference Voltage

Logic Input Voltage

Output Current

Maximum Juction Temperature
Operating Ambient Temperature Range

Storage Temperature Range

DATA

Maximum Junction-case Thermal Resistance
Maximum Junction-ambient Thermal Resistance
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UAB4718
UAF4718

Max
Max

H-Bridge a-b

Logic Inputs

Supply Voltages

Logic Input

H-Bridge c-d

Value

10
60

15
—031to Vge +03
+ 15
+ 150

0to + 70
- 40 to + 85

- 55 to 150

40

Unit

<

°C
°C

°C

C/w
C/w



UAB/UAF4718

BLOCK DIAGRAM
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UAB/UAF4718

ELECTRICAL CHARACTERISTICS Vcc =5V+ 10%, VMM=10V t055V, Tj =-40 <€to 125 °C
(unless otherwise specified)

Symbol
*CcC
lmm off
lot
vV H
VIL
IIH
L
Ve

Ir

Vsat

V F

V sat

VvV F
P

T
td
T on (min)

Ti

AT)

Parameter
Supply Current
Motor Supply Current (all drivers OFF)
Output Leakage Current (VMn =60 V, Irh =0)
High Level Input Voltage. Logic Input
Low Level Input Voltage. Logic Input
High Level Input Current. Logic Input (V] =3.5 V)
Low Level Input Current. Logic Input (V| =0.8 V)
Comparator's Threshold Voltage (vrer =5 V)
Reference Input Current (Vref =5 V)
Source Diode Transistor Pair (tamb =25 °C)

Saturation Voltage Im=0.7 A
Im=1-4 A
Diode Forward Voltage IF=0.7 A
IF=14 A

Substract Leakage Current If =1.4 A
Sink Diode Transistor Pair (Tamb =25 °C)

Saturation Voltage IM=0.7 A
IM=1-4 A
Diode Forward Voltage I£=07 A
IF=2.4 A

Total Power Dissipation (Tarb =25 °C)
(IM=0.7 A ;2 phases On ;T =16 pS ; VMn=34V)

Switching Period (case = 1.8 nF)
Turn-off Delay

Thermal Protection Operation
Hysteresis on Thermal Protection

RECOMMENDED OPERATING CONDITIONS

Symbol

Vce

Vmm

V ref
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Parameter

Supply Voltage

Reference Voltage

QOutput Current

No Heatsink One Phase On
Two Phase On

10 °C/W Heatsink One Phase On
Two Phase On
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Min.  Typ.

15

2VQa3

500
0.2

11
16

125
1.65

1.08
15

1.55

3.6

39
0.9
25
170
30

Min.  Typ.

45 5

Max.

100
100

\Yeok}
1

Max.
55

10

Unit
mA
pA
pPA
pA
pA
pA
pPA
mvV
mA

ps
ps
ps
°C
°C

Unit



FUNCTIONAL DESCRIPTION

The Circuit is organised around two H-bridges. Each
one has is switched current regulation, synchroni-
zed by a common oscillator.

LOGIC

The logie inputs J2, J1 and JO define the different
sequences of a hatd or fuli step mode excitation of
the modor.

Step J2 J1
0 0 0
1 0 1
2 1 0
3 1 1

JO =0 : Two phases-on drive
JO = 1:0ne phase-on drive

FULL-STEP ROTATION

The reference voltage used for the current regula-
tion varies from 0to 10 V. Owe to its high impedance

CURRENT REGULATION
Figure 1.

For each H-bridge, a comparator defines the current
flowing in the winding by comparison between a re-
ference voltage (defined by the external voltage
Vref) and the voltage across the current sensing re-
sistor Rab. The moto current flows through the sen-
sing resistor Rab. When the current has inereased
so that the voltage across Rab becomes higherthan
the reference voltage, the comparator output goes

UAB/UAF4718

input, it can be driven by any DAC. For the simplest
applications, it can be connected directly to Vcc-

o
N
[
=
[
@)

Step

0
5
1
15
2
25
3
35

P RPRPRPR,OOOO
PP OORrRr OO
P ORPORrORrOo

HALF-STEP ROTATION

These 3 Bits are decoded into 4 Bits (one per half
H-bridge). An inhibition signal (INH) low activ and
an integrated thermal protection can switch off the
two output stages simultaneously.

The four logie inputs (INH, J2, J1 and JO) are CMOS
compatible.

high. This output, acting on the Reset input of the
RS flip-flop turns of the H-bridge. Then after the next
rising edge of the oscillator signal the current flows
agains in the sensing resistor Rab.
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UAB/UAF4718

WAVEFORMS
Figure 2.

td : delay time of comparator + logie + H-bridge,

re
tOff: delay time between (Vab <— ) and the next
rising edge of the oscillator. 10

TIMING DIAGRAM

The oscillator frequency applied on S input is typi-
cally 60 KHz (with an external capacitor equal to 1
nF). This frequency can be adapted to the charac-
teristics of the motor by a different value of Cext.

THE COMPARATORS

The two comparators ar of PMOS type. The high in-
put impedance of such a comparator allows the in-
tegration of an RC-filter which avoids errors on pa-
rasitic voltages.

OUTPUT STAGES

The two H-bridges are identical. Each output stage
contains four Darlington transistor and four diodes,
connected in an H-bridge. The two sinking transis-
tors are used to switch the power supplied to the

Vref
U +L =T, T = oscillator period, V'ref =—
10

This switching frequency is f (KHz) # ----------

To prevent current spikes from friggering the com-
parator when the sink stage is switched on, a MOS
switch short-circuits the comparator input to ground
during these current spikes.

motor winding, thus driving a constant current
through the winding.

It should be noted, however, that it is not permitted
to short-circuit the outputs.
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OPERATION OF ONE H-BRIDGE

To energize the motor winding, the current flows
from the power supply Vmm to the ground through
the source transistor, the motor winding and the sink
transistor (arrow n. 1) until the voltage drop in the
current sensing resistor exceeds the reference volt-
age of the comparator. Then the RS flip-flop is re-
set and its output turns off the sink transistor. The
current flows through the source transistor, the mo-
tor winding and the free wheeling diode (arrow n. 2).

Figure 3

LOGIC INPUTS

There are four logie inputs

. J2, J1, Jo select the current direction in the bridges
. Inh disables both bridges.

Table 1. Logic Inputs Operation.

UAB/UAF4718

Then, the rising edge of the oscillator signal sets the
RS flip-flop and turns on the sink transistor.

To reverse the current in the winding, a fast current
decay solution is used (arrow n. 3).

When the output stage is switched off by the inhini-
tion input or by the thermal protection, the fast cur-
rent decay solution is used too.

Inh 12 1 0 Bridge ab Bridge cd
0 X X X 0 0
1 0 0 0 | -1
1 0 0 1 | 0
1 0 1 0 | |
1 0 1 1 0 |
1 1 0 0 -1 |
1 1 0 0 -1 0
1 1 1 1 -1 -1
1 1 1 0 0 -1
X :Irrelevant
| : Current from Mato Mb
or from Mc to Md
| : Current from Mb to Ma
or from Md to Mc.
718
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UAB/UAF4718

THERMAL OVERLOAD PROTECTION

If internal dissipation becomes too high (typically Tj a decrease of the junction temperature (typically
> 170 °C), the two output stages are disabled. After 30 °C), the outputs are again enabled.

TYPICAL APPLICATION

EXAMPLE OF APPLICATION tors and 1 capacitor). On the figure below, lo A per

A complete application can be built with only one output, the switching freguency is 35 KHz.

UA.4718 and three external components (2 resis-

Figure 4.

+ SV +50V
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