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FEATURES

® 600 mA Output Current

o Full-Step or Double-Step Operation
® Single-Input Direction Control

® Power-On Reset

o Internal Transient Suppression

® Schmitt Trigger Inputs

DESIGNED TO DRIVE permanent-magnet step-

per motors with current ratings of up to
500 mA, theseintegrated circuits employ afull-step,
double-pulse drive scheme that allows use of up to 90
percent of available motor torque. The two devices
differ only in output-voltage ratings: Type UCN-
4202A has a 20 V breakdown-voltage rating and a
15 V sustaining voltage rating; Type UCN-4203A
has a 50 V breakdown-voltage rating and a 35V
sustaining voltage rating.

Both drivers are bipolar I2L. designs containing
approximately 100 logic gates, TTL-compatible
input/output circuitry, and 600 mA outputs with
internal transient suppressors. The devices operate
with a minimum of external components.

The four-phase stepper-motor load is controlled by
step-logic functions. To step the load from one posi-
tion te the next, STEP INPUT is pulled down to a
logiclow for atleast 1 us, then allowed to return toa
logic high. The step logic is activated on the
positive-going edge, which in turn activates one of
the four current-sink outputs. DIRECTION CON-
TROL determines the sequence of states (A-B-C-D
or A-D-C-B).

In the full-step mode, the MONOSTABLE RC
timing pin is tied to V., making states B and D
stationary. A separate inputpulse is required to move
through each of the four output states.

In the double-step mode, states B and D are transi-
tion states with duration determined by MONOST-
ABLE RC timing. Improved motor torque is ob-
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tained at double the nominal motor step angle, and
motor stability is improved for high step rates.

Higher current ratings, or bipolar operation, car
be obtained by using Type UCN-4202A or UCN-
4203 A as a logic translator to drive integrated motor
drivers (Sprague UDN-2950Z, UDN-2953B, or
UDN-2954W) or discrete high-power transistors.

ABSOLUTE MAXIMUM RATINGS

atT, = +25°
Supply Voltage, Ve . .. oo oo TOY
Vi (UCN-42028) .................. 20V
(UCN-4203R) .................. 50V
Output Voltage, Vo (UCN-42028) .. ............... 20V
(UCN-4203AY ................. 50 v
Input Voltage, Viy ~ ..o oo 7.0V
Output Sink Current, Iy .. ... ............... 600 mA
Power Dissipation, P, (One Driver) ................ 0.8 W
(Total Package) ............ 2.0 w*
Operating Temperature Range, T, ........ —20°C to +85°C
Storage Temperature Range, Tq ........ —55°C to +150°C

Derate at the rate of 16.6 mW/°C above +25°C.
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RECOMMENDED OPERATING CONDITIONS

UCN-4202A UCN-4203A
Characteristic Min. Typ. Max. Min. Typ. Max. Units
Supply Voltage, Vg 4.5 5.0 5.5 4.5 5.0 5.5 v
Vi —_— 12 13.5 — 30 35 v
Output Voltage, Ve — — 13.5 - — 35 v
QOutput Sink Current, 1y, — — 500 — — 500 mA
Operating Temperature, T, 0 25 70 0 25 70 °C

MAXIMUM COLLECTOR CURRENT
AS A FUNCTION OF MOTOR TIME CONSTANT

600 Y < -
"g 1] \\ \ \ I ~.
5 50010 |\ M . Step|Rate “25/s
= \ } .
: W\ N N e et
; 400 N s0is | Dri\\l/er (_PISNOZVJ ]
- \\ \\ \\ I R
w 300 \ 100/s h—
S I\ N O NG B N
5 200—N\—\ = i S
&
3 \50015 \\\
2100 1000/s S —
; \\k
o
2 0 05 10 15 20 25 30 35 40 45 50

MOTOR TIME CONSTANT L/R (N ms
DHG. NO. A-11,185

Notes: 1. Values shown take into account static d-c losses (Vgyloyr and Viclee) as well as
switching losses induced by inductive flyback through the clamp diodes at ¥, =
12 V. Maximum package power dissipation is assumed to be 1.33 W at +70°C.
Higher package power dissipation may be obtained at lower operating tempera-
tures.
2. Use of external discrete flyback diodes will eliminate power dissipation resulting
from switching losses and will allow the fuil 500 mA output capability (Output A, B,
C, or D and the Driver Output) under all conditions.
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ELECTRICAL CHARACTERISTICS at T, = +25°C, Ve¢ = +5.0 V (unless otherwise noted)

Applicable Limits
Characteristic Symbol Devices Test Conditions Min. _Max. | Units
Supply Current leg All 2 Drivers ON — 8 | mA
TTL inputs (Pins 1, 9, and 15), TTL Outputs (Pins 13 and 14)
Input Voltage Vi All Ve =45V 20 — v
Vi Al Ve =55V — 08{ V
Tnput Current Iy All Ve =55V, V=24V — 0| uA
Tna All Ve =55V, V=04V — —16] mA
Input Clamp Voltage Vi All Iy = —12 mA — =151 V
Output Voltage Vo All Voo = 45V, [y = 80 A 24 — i
Voo UCN-4202A [ Voo =45V, Iy = 3.2 mA — 04 Vv
UCN-4203A [ Ve = 45V, lgy = 15 mA — 041 Vv
utput Current lourisey All Ve =55V, Vyy =0 — 381 mA
Second-Step Monostable RC input (Pin 11)
Time Constant tac All 095 13 |s/RC
Reset Voltage Vi Al R = 200 kQ, 1, = 25 wA — 50 | mV
Reset Current (1 All V=20V A0 — | pA
Schmitt Trigger Inputs (Pins 10 and 12)
Threshold Voltage Vi, All 13 21 v
V._ All 06 11 v
Hysteresis AV; All 02 — v
Input Current ety All Ve = 45V, Vy =24V, T, = 25C — 50| uA
All Voo =45V, V=24V, T, =170°C — A0 | pA
NG All Voo =055V, V=04V — —16] mA
Input Clamp Voltage Vi All Iy = —12 mA — 15[ V
Open Collector Qutputs (Pins 2, 3, 4, 5, and 6)
Output Leakage Current leex UCN-4202A | Vg = 5.5V, K = Open, Vo,; = 20V — 500 ] uwA
UCN-4203A | V. = 5.5V, K = Open, Vo = 50 V — 500 | wA
Output Saturation Voltage Veewn | UCN-4202A | Vg = 4.5V, Iy = 300 mA — 500 | mV
Voo = 45V, 1y = 400 mA — 7501 mV
Voo = 45V, Iy = 500 mA — 900 { mV
UCN-4203A | Voo = 45V, Iy = 300 mA — 850§ mV
Voo = 45V, Iy = 400 mA — 1100{ mV
Voo = 4.5V, loy = 500 mA — 13501 mV
Output Sustaining Voltage Veesus | UCN-8202A | Ton = 30 mA, T, = 300 us, Duty Cycle = 2% 15 — v
UCN-4203A | Toy = 30 mA t, = 300 us, Duty Cycle = 2% 3H - v
Turn-On Delay oo All 0.5 £, (Pin 10) to 0.5 E, — 10 ] ws
Turn-Off Delay ™ All 0.5 E, (Pin 10) to 0.5 E,, — 10| us
Clamp Diode Leakage Current | g UCN-4202A | V, = 20V — 50 | wA
UCN-4203A | Vo =50V — 50 [ wphA
Clamp Diode Forward Voltage | V: All I = 500 mA — 30 v
















