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Integrated
Circuits

UDN2966W

DUAL SOLENOID DRIVER

s WITH PWM CURRENT CONTROL
Rated for continuous operation to 4.8 A and 65 V per channel, the
UDN2966W UDN2966W is designed to drive impact printer solenoids. Each of the
two independent driver pairs in the UDN2966W include input gain and
level shifting, a voltage regulator for single-supply operation, pulse-width
GROUND modulated (PWM) output-current control, a flyback diode, and on-chip
thermal protection. The inputs are compatible with TTL, LSTTL, and
INA low-voltage CMOS or PMOS logic.
SENSEA The PWM mode helps maximize load efficiency. Output current,
SINK4 threshold voltage, and hysteresis are set by the user’s selection of exter-
nal resistors. At the specified output current trip level, the source driver
SOURCE 4 turns OFF, allowing the load current to decay through the sink driver and
THS A an external ground clamp diode. When the lower current trip point is
v reached, the source driver is turned back ON.
cc
For maximum power-handling capability, the UDN2966W is supplied
SOURCE® in a 12-pin single in-line power tab package. An external heat sink is
SINKg required for most high-current applications. The tab is at ground potential
and needs no insulation.
N SENSEg
INg FEATURES
THSg m 5 A Peak Output Current
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ABSOLUTE MAXIMUM RATINGS
atT; = +150°C

Supply Voltage, Ve - ooevoeiian 65V
Peak Output Current, loyt . ........ +=5.0A
Input Voltage Range,
.................. -03Vto +7.0V

Package Power Dissipation,

Pp i See Graph
Operating Temperature Range,

TA e —20°C to +85°C
Storage Temperature Range,

Tg .. X - Lo P -55°C to +150°C

Output current rating may be limited by duty cycle,
ambient temperature, and heat sinking. Under any
set of conditions, do not exceed the specified peak
output current or a junction temperature of +150°C.

® 65V QOutput Sustaining Voltage

® Internal Flyback Diodes

® Internal Current Control

® Internal Thermal Shutdown Circuitry

FUNCTIONAL BLOCK DIAGRAM
(ONE OF TWO DRIVERS)
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UDN2966W
DUAL SOLENOID DRIVER WITH PWM CURRENT CONTROL

ELECTRICAL CHARACTERISTICS at Ty = +25°C, Ty < +150°C, V¢ = 65 V, Vgpnsg = O V (unless

otherwise noted).
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. | Units
Supply Voltage Range Veg Operating 20 — 65 \
OQutput Drivers
Output Leakage Current lcex Sink Driver, Viy = 2.4V, Vo1 = 65V - <10 100 nA
Source Driver, Viy = 2.4V, Vgyr = 0V - <-10 100 pA
Output Saturation Voltage VCE(sAT) Sink Driver, loyt = +4.8A - 2.3 25 \
Source Driver, loyT = —4.8A - 2.7 2.9 \'
Output Sustaining Voltage VCE(sus) loyr = =4.8A,L =3.5mH 65 - — \'
Clamp Diode Forward Volt. Ve Ig =48A - - 3.0 \'
Output Rise Time 1 lLoap = 4.0 A, 10% to 90%, Resistive Load - 0.5 1.0 s
Output Fall Time 1 lLoap = 4.0 A, 90% to 10%, Resistive Load - 0.5 1.0 us
Control Logic
Logic Input Voltage ViN() 2.4 - - \'
ViN(©) - - 08 v
Logic Input Current NGty Vin=24V - -150 -200 HA
N Vin =08V - -150 200 pA
ITHs(©OFF) Vrps = 400 mV - —-B0 — pA
ITus©N) V1Hg =500 MV, Vgense = Vus/10.5 - -2.0 - pA
ITHS(HYS] VSENSE = VTHS/9'5v VTHS =0.6Vto50V 140 200 260 |J.A
OUtpUt Disable Voltage VTHS(OFF) N _ 400 mv
VTHS/VSENSE Ratio - At Trlp Point, VTHS =20Vto50V 9.5 10 10.5 —
Supply Current Icc Vin = 2.4V, Qutputs OFF - 10 15 mA
(Total Device) Vin = 0.8V, Outputs Open - 28 32 mA
Propagation Delay Time toa 50% V) 10 50% Voyt, Turn OFF — — 3.0 s
(resistive Load) 50% V| 10 50% VgyT, Turn ON - - 3.0 s
100% VSENSE to 50% VOUT* - - 3.0 us
Thermal Shutdown Temp. T, — 175 — °C

Typical Data is for design information onty.
Negative current is defined as coming out of (sourcing) the specified device pin.
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TRUTH TABLE Z 20\ X,
Source Sink = \ o \zi
- 0 - w
Vin Vius VSENSE Driver  Driver Function 2., 2 jz;,f” N\
High NA NA OFF OFF OFF & s,
Low <0.4V NA OFF ON OFF g
Low 0.6Vt050V  <Vyug/10 ON ON ON w ' AN \
Low 06Vito50V >Vyps/10 OFF ON  Chopping 2 \ \
E | S . "
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UDN2966W
DUAL SOLENOID DRIVER WITH PWM CURRENT CONTROL

CIRCUIT DESCRIPTION
AND APPLICATIONS INFORMATION

The UDN2966W high-current driver is intended for use as a free-
running, pulse-width modulated solenoid driver.

Circuit Description. In operation, the source and sink drivers are both
turned ON by a low level at the input. The load current rises with time as
a function of the load inductance, total circuit resistance, and supply volt-
age and is sensed by the external sense resistor {Rg). When the load
current reaches the trip point (ltg)p), the comparator output goes high
and turns OFF the source driver. The actual load current will peak slightly
higher than ltgp because of the internal logic and switching delays.

After the source driver is turned OFF, the load current continues to
circulate through the sink driver and an external ground clamp diode. The
rate of current decay is a function of the load inductance and total circuit
resistance.

An internal constant current sink reduces the trip point (hysteresis)
until the decaying load current reaches the lower threshold, when the
comparator output goes low and the source driver is again turned ON.
Load current is again allowed to rise to the trip point and the cycle
repeats.

Maximum load current and hysteresis is determined by the user.

Determining Maximum Load Current and Hysteresis. Trip current
(lyrip) is determined as a function of resistance Rg and the threshold
voltage, Vius:!

V1us

10 Rg

where VTHS =10~ VSENSE =06Vto50V.

Pulling Vths down to less than 0.4 V disables the source driver,
turning the load OFF. This method of turn-OFF produces a relatively long
current decay as compared with switching the input. When switching the
input, both the source and the sink driver are turned OFF, producing a
fast current decay.

ltrip =

Hysteresis percentage (H) is determined by resistance Ry and is
independent of the load current:
Ru
H=———
50 * Vger
The chopping frequency is asynchronous and a function of the system
and circuit parameters, including load inductance, supply voltage, hyster-
esis setting, and switching speed of the driver.

Resistance Rt is determined as:
Ry Vrus
VRer - VTHs
Note that if Viyg = Vgee then Ry = o,

External ground clamp power diodes are required at the source
outputs (pins 5 and 8) for proper driver operation. To minimize power
dissipation due to switching losses, these diodes should have a fast
recovery time.

RT:

Circuit Layout. To prevent interaction between
channels, each of the two high-level power
ground returns (the low side of the sense resis-
tors) must be returned independently to the
low-level signat ground (pin 1). The circuit
common {pin 1) can then be routed to the
system ground.

The printed wiring board should utilize
a heavy ground plane. For optimum perfor-
mance, the driver should be soldered directly
into the board.

The power supply (Vcc) should be decou-
pled with an electrolytic capacitor (=10 uF) as
close as possible to pin 7.
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UDN2966W
DUAL SOLENOID DRIVER WITH PWM CURRENT CONTROL

In the construction of the companents described, the full
intent of the specification will be met. The Sprague Electric
Company, however, reserves the right to make, from time to
time, such departures from the detail specifications as may
be required to permit improvements in the design of its
products. Components made under military approvals will be
in accordance with the approval requirements.

The information included herein is believed to be accurate
and reliable. However, the Sprague Electric Company assumes
no responsibility for its use; nor for any infringements of patents
or other rights of third parties which may result from its use.

PLASTIC SINGLE IN-LINE POWER TAB
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DIMENSIONS IN MILLIMETERS
(Based on 1" = 25.40 mm)
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1. Lead spacing toierance is non-cumulative.
2. Exact body and lead configuration at vendor’s option within limits shown.
3. Lead gauge plane is 0.030 in. (0.76 mm) max. below seating plane.

n1T7E07 ,/ _ R

SDRAGUE

A

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036  (508) 853-5000



