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1. DESCRIPTION

The XZ298N/XL298P is an integrated monolithic circuit in a 15-lead ZIP and HSOP20 packages. It is
a high voltage, high current dual full-bridge driver designed to accept standard TTL logic levels and
drive inductive loads such as relays, solenoids, DC and stepping motors. Two enable inputs are
provided to enable or disable the device independently of the input signals. The emitters of the
lower transistors of each bridge are connected together and the corresponding external terminal
can be used for the con-lower voltage.

2. FEATURES

 OPERATING SUPPLY VOLTAGE UP TO 42 V

 TOTAL DC CURRENT UP TO 3.5 A

 LOW SATURATION VOLTAGE

 OVERTEMPERATURE PROTECTION

 LOGICAL ”0” INPUT VOLTAGE UP TO 1.5 V (HIGH NOISE IMMUNITY)
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Figure 1. PIN CONFIGURATIONS

XL298P (TOP VIEW)

3. PIN CONFIGURATIONS AND FUNCTIONS

1 20

2 19

3 18

4 17

5 16

6 15

7 14

8 13

9 12

10 11

GND GND
Sense A Sense B

N.C. N.C.
Out 1 Out4

Out 2 Out3
Vs Input 4

Input1 Enable B

Enable A Input 3

Input 2 Vss

GND GND

HSOP20

XZ298N (TOP VIEW)

ZIP15

15
14

13
12

11

10
9

8
7
6
5

4

3

2

1

Sense B
Output 4
Output 3
Input 4
Enable B
Input 3
Vss
GND
Input 2
Enable A
Input 1
Vs
Output 2
Output 1
Sense A

http://www.xinluda.com/


XZ298N, XL298P
DUAL FULL-BRIDGE DRIVERS

www.xinluda.com 3 / 13 Rev 2.3

OUT1 OUT2 +VS 100nF OUT3 OUT4

+vss
Vref

100nF

ln1
ln4

ln2
ln3

EnA
EnB

SENSE A SENSEB
RSA RSB

Figure 2. Block Diagram

Table 1. Pin Functions

4. BLOCK DIAGRAM

ZIP15 HSOP20 Name Function

1;15 2;19 SenseA;SenseB Between thispinand ground is connected thesense resistor tocontrolthe
currentof theload.

2;3 4;5 Out1;Out 2 Outputsof theBridgeA;thecurrentthatflowsthroughtheload connected
between these twopins ismonitored at pin1.

4 6 Vs
SupplyVoltageforthePowerOutputStages.
A non-inductive 100nFcapacitormustbe connectedbetween thispinand
ground.

5;7 7;9 Input1;Input2 TTLCompatible Inputs of theBridgeA.

6;11 8;14 EnableA;EnableB TTLCompatibleEnable Input: the L statedisables thebridgeA(enableA)
and/or thebridgeB (enableB).

8 1,10,11,20 GND Ground.

9 12 Vss SupplyVoltage for theLogic Blocks.A100nFcapacitormust beconnected
between thispinand ground.

10;12 13;15 Input3;Input4 TTLCompatible Inputs of theBridgeB.

13;14 16;17 Out3;Out 4 Outputsof theBridgeB.Thecurrentthatflowsthroughtheload connected
between these twopins ismonitored at pin15.

– 3;18 N.C. NotConnected

http://www.xinluda.com/


XZ298N, XL298P
DUAL FULL-BRIDGE DRIVERS

www.xinluda.com 4 / 13 Rev 2.3

5. SPECIFICATIONS

5.1. AbsoluteMaximumRatings

Symbol Parameter Value Unit
VS Power Supply 48 V

VSS Logic Supply Voltage 7 V

VI,Ven Input and Enable Voltage –0.3 to 7 V

IO PeakOutputCurrent (eachChannel)
– Non Repetitive (t = 100s)
–Repetitive (80% on –20% off; ton = 10ms)
–DC Operation

3 A

2.5 A

2 A

Vsens Sensing Voltage –1 to 2.3 V

Ptot Total Power Dissipation (Tcase = 75℃) 25 W

Top Junction Operating Temperature –25 to 120 ℃

Tstg, Tj Storage and JunctionTemperature –40 to 130 ℃

5.2. Thermal Data

Symbol Parameter HSOP20 ZIP15 Unit

Rth j-case ThermalResistanceJunction-
case Max. — 5 ℃/W

Rthj-amb ThermalResistanceJunction-
ambient Max. 15(1) 37 ℃/W

[1] Mounted on aluminum substrat

5.3. Electrical Characteristics (VS = 36V; VSS = 5V, Tj = 25 C; unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Supply Voltage (pin 4) Operative Condition VIH +2.5 42 V

VSS Logic SupplyVoltage (pin 9) 4.5 5 7 V

IS Quiescent Supply Current (pin 4) Ven = H; IL =0Vi = L
Vi =H

13 22 mA

50 70 mA

Ven = LVi =X 4 mA

ISS Quiescent Current from VSS (pin 9) Ven = H; IL =0Vi = L
Vi =H

24 36 mA

7 12 mA

Ven = L Vi =X 6 mA

ViL Input LowVoltage (pins 5, 7, 10, 12) –0.3 1.5 V

ViH Input HighVoltage (pins 5, 7, 10, 12) 2.3 VSS V

IiL LowVoltage Input Current (pins 5, 7, 10, 12) Vi = L –10 A

IiH HighVoltage Input Current (pins 5, 7, 10, 12) Vi = H VSS –0.6V 30 100 A

Ven = L Enable Low Voltage (pins 6, 11) –0.3 1.5 V

Ven = H Enable High Voltage (pins 6, 11) 2.3 VSS V

Ien = L LowVoltage Enable Current (pins 6, 11) Ven = L –10
A

Ien = H HighVoltage Enable Current (pins 6, 11) Ven = H VSS –0.6V 30 100
A
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Vss=5v Vs=42V
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1/4（298）
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RL=20Ω

Electrical Characteristics (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit

VCEsat(H) Source Saturation Voltage
IL = 1A 0.95 1.35 1.7 V

IL = 2A 2 2.7 V

VCEsat(L) Sink SaturationVoltage
IL = 1A (5) 0.85 1.2 1.6 V

IL = 2A (5) 1.7 2.3 V

VCEsat Total Drop
IL = 1A (5) 1.80 3.2 V

IL = 2A (5) 4.9 V

Vsens SensingVoltage (pins 1, 15) –1 (1) 2 V

T1 (Vi) SourceCurrent Turn-off Delay 0.5 Vi to 0.9 IL (2); (4) 1.5 s

T2 (Vi) Source Current Fall Time 0.9 IL to 0.1 IL (2); (4) 0.2 s

T3 (Vi) Source Current Turn-on Delay 0.5 Vi to 0.1 IL (2); (4) 2 s

T4 (Vi) Source Current Rise Time 0.1 IL to 0.9 IL (2); (4) 0.7 s

T5 (Vi) Sink Current Turn-off Delay 0.5 Vi to 0.9 IL (3); (4) 0.7 s

T6 (Vi) Sink Current Fall Time 0.9 IL to 0.1 IL (3); (4) 0.25 s

T7 (Vi) Sink Current Turn-onDelay 0.5 Vi to 0.9 IL (3); (4) 1.6 s

T8 (Vi) Sink Current Rise Time 0.1 IL to 0.9 IL (3); (4) 0.2 s

fc (Vi) Commutation Frequency IL = 2A 25 40 s

T1 (Ven) SourceCurrent Turn-off Delay 0.5 Ven to 0.9 IL (2); (4) 3 s

T2 (Ven) Source Current Fall Time 0.9 IL to 0.1 IL (2); (4) 1 s

T3 (Ven) Source Current Turn-on Delay 0.5 Ven to 0.1 IL (2); (4) 0.3 s

T4 (Ven) Source Current Rise Time 0.1 IL to 0.9 IL (2); (4) 0.4 s

T5 (Ven) Sink Current Turn-off Delay 0.5 Ven to 0.9 IL (3); (4) 2.2 s

T6 (Ven) Sink Current Fall Time 0.9 IL to 0.1 IL (3); (4) 0.35 s

T7 (Ven) Sink Current Turn-onDelay 0.5 Ven to 0.9 IL (3); (4) 0.25 s

T8 (Ven) Sink Current Rise Time 0.1 IL to 0.9 IL (3); (4) 0.1 s

[1] Sensing voltage can be –1 V for t ≤ 50 μsec; in steady state Vsens min ≥ – 0.5 V.

[2] See fig. 2.

[3] See fig. 4.

[4] The load must be a pure resist
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Figure 3 : Typical Saturation Voltagevs.
Output Current.

Note : For INPUT Switching, set EN = H
For ENABLE Switching, set IN = L

Figure 4 : Switching Times Test Circuits.
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Figure 5 : Source Current Delay Times vs. Input or Enable Switching.

Note : For INPUT Switching, set EN = H
For ENABLE Switching, set IN = H

Figure 6 : Switching Times Test Circuits.
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Figure 7 : Sink Current Delay Times vs. Input 0 V Enable Switching.

Inputs Function

Ven = H C = H ; D = L Forward

C = L ; D= H Reverse

C = D Fast Motor Stop

Ven = L C = X ; D = X FreeRunningMotor
Stop

Figure 8 : Bidirectional DCMotor Control.

（298）
L = Low H=High X=Don’tcare
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Figure 9 : For higher currents, outputs can be paralleled. Take care to parallel channel 1 with
channel 4 and channel 2 with channel 3.
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6. Application Information
6.1. POWEROUTPUT STAGE

The XZ298N/XL298P integrates two power out puts tag es(A; B). The power output stage is a
bridge configuration and its outputs can drive an inductive load in common or differential mode,
depending on the state of the inputs. The current that flows through the load comes out from the
bridge at the sense output : an external resistor (RSA ; RSB.) allows to detect the intensity of this
current.

6.2. INPUT STAGE

Each bridge is driven by means of four gates the in- put of which are In1 ; In2 ; EnA and In3 ; In4 ;
EnB. The In inputs set the bridge state when The En input is high; a low state of the En input
inhibits the bridge. All the inputs are TTL compatible.

6.3. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. When the large capacitor of the power supply is too far from the IC,
a second smaller one must be foreseen near the XZ298N/XL298P.

The sense resistor, not of a wire wound type, must be grounded near the negative pole of Vs that
must be near the GND pin of the I.C.

Each input must be connected to the source of the driving signals by means of a very short path.

Turn-On and Turn-Off : Before to Turn ON the Supply Voltage and before to Turn it OFF, the Enable
input must be driven to the Low state.

6.4. APPLICATIONS

Fig 8 shows a bidirectional DC motor control Schematic Diagram for which only one bridge is
needed. The external bridge of diodes D1 to D4 is made by four fast recovery elements (trr≤200
nsec) that must be chosen of a VF as low as possible at the worst case of the load current.

The sense output voltage can be used to control the current amplitude by chopping the inputs, or
to pro- vide over current protection by switching low the en- able input.

The brake function (Fast motor stop) requires that the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the load is higher than 2 Amps, a paralleled
configuration can be chosen (See Fig.11).

An external bridge of diodes are required when inductive loads are driven and when the inputs of
the IC are chopped; Schottky diodes would be preferred.

This solution can drive until 3 Amps In DC operation and until 3.5 Amps of a repetitive peak current.
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On Fig 10 it is shown the driving of a two phase bipolar stepper motor ; the needed signals to drive
the in- puts of the XZ298N/XL298P are generated, in this example, from the IC XD297.

Fig 11 shows an example of P.C.B. designed for the application of Fig 10.

Fig 12 shows a second two phase bipolar stepper motor control circuit where the current is
controlled by the I.C. L6506.

This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.

Figure 10 : Two Phase Bipolar Stepper Motor Circuit.
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Figure 11 : Two Phase Bipolar Stepper Motor Control Circuit by Using the Current Controller L6506.
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7. ORDERING INFORMATION

Ordering Information

Part
Number

Device
Marking

Package
Type

Body size
(mm)

Temperature
(°C) MSL Transport

Media
Package
Quantity

XZ298N XZ298N ZIP15 20.00  25.00 -40 to +85 MSL3 Tube 25 500

XL298P XL298P HSOP20 15.90  11.00 -40 to +85 MSL3 T&R 500

8. DIMENSIONAL DRAWINGS

HSOP20

NOTE: Not to scale.
DIM.

mm inch
MIN. TYP. MAX. MIN. TYP. MAX.

A 3.0 3.4 0.118 0.134
a1 0.1 0.3 0.004 0.012
a2 1.35 1.95 0.053 0.077
a3 0.03 0.13 0.001 0.005
b 0.4 0.53 0.016 0.021
c 0.8 1.1 0.031 0.043
D 15.8 16.0 0.622 0.630
D1 12.2 12.6 0.480 0.496
E 13.9 14.5 0.547 0.570
e 1.27 0.050
e3 11.43 0.450
E1 10.9 11.1 0.429 0.437
E2 2.6 3.0 0.102 0.118
E3 6.9 7.3 0.271 0.287
H 15.6 15.9 0.614 0.626
L 0.8 1.1 0.031 0.043
N 10˚ (max.)
S 10˚ (max.)

D1

E2 E3

H

D
L

N a2

S a3

E E1

c
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b e

e3 A
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A

A1

A2

B1

C

B2

ZIP15

NOTE: Not to scale.

UINT A A1 A2 B1 B2 C D E G H

mm
5.0 1.6 2.65 4.85 5.43 0.55 0.75 1.52 18.03 21.6

4.4 1.4 2.45 4.25 4.73 0.49 0.66 1.02 17.53 19.6

UNIT L L1 L2 L3 L4 L5 L6 Dia1

mm
25.40 22.50 2.90 17.75 10.9 1.1 21.00 3.85

24.55 21.69 2.66 17.25 10.3 0.9 20.05 3.65

if youneedhelp contact customer service staff Xinluda reserves the right to change theabove informationwithout priornotice
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