TOSHIBA TA7288P

TOSHIBA Bipolar Linear Integrated Circuit Silicon Monolithic

Sequential Dual-Bridge Driver (Driver for Switching between Forward and Reverse
Rotation) for DC Motor

The TA7288P is a bridge driver that is ideal for normal / reverse
switching.

This circuit offers four modes: normal rotation, reverse rotation,
stop, and brake.

The output current is 1.0 A (AVE.) and 2.0 A (PEAK). TA7288P
has an ideal circuit configuration for VCR front tape loading and
offers two types of power supply pins. One is for output, the other
for control. The Vref pin on the output side used to control the
motor voltage facilitates motor voltage adjustment. The IC
requires little input current, enabling direct connection with
CMOS. Weight: 2.47 g (typ.)

HSIP10-P-2.54

Features

® Wide range of operating voltage: V¢ (opr.) =4.5to 18 V
Vs (opr) =0to 18 V
Vref (opr.) =0 to 18 V

No malfunction occurs even if VC( is higher than VS or vice versa. however, observe Vyef < VS.
Output current up to 1.0 A (AVE.) and 2.0 A (PEAK)

Built-in thermal shutdown circuit and overcurrent protection circuit for output pins

Built-in punch—through current restriction circuit

Built-in back electromotive force absorber diode

Built-in hysteresis circuit
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TOSHIBA

TA7288P

Pin Function

Pin No. Symbol Functional Description
1 GND GND terminal
2 ouT2 Output terminal
3 OuT3 Output terminal
4 IN1 Input terminal
5 IN2 Input terminal
6 IN3 Input terminal
7 Vee Supply voltage terminal for Logic
8 Vyef Supply voltage terminal for control
9 Vg Supply voltage terminal for Motor drive
10 OouUT1 Output terminal
Input Circuit

The input circuit uses active-high logic as shown below.
The specified voltage VIN (H) and higher represent a logical high level. VIN () and lower including a connection
to a ground represent a logical low level.
When the input is on a logical high level, the input current IIN flows into the input. So, be careful about the
output impedance of the preceding stage.
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TOSHIBA TA7288P
Output Circuit
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Output “H” Voltage
® Operation by Vref voltage
Voltage, which is applied to Vref, of which high output, 2VBE is applied to base A of the Q2 (power
transistor) and low voltage, Q2VBE is output as VOUT (H) by the Vryef circuit.
VOUT = Vref+2VBE— Q2VBE
= Vryef+0.7 (V)

® Vief
Vref terminal required to connect to VS terminal for stable operation in case of no requirement of
Vour control.
Function
Input Output Mode
IN1 IN2 IN3 OUT1 OouT2 OuT3 M1 M2
0 0 1/0 00 00 o0 STOP STOP
1 0 0 H L oo CW/CCW STOP
1 0 1 L H oo CCW/CW STOP
0 1 0 H co L STOP CW/CCW
0 1 1 L ©o H STOP CCW/CW
1 1 1/0 L L L BRAKE BRAKE
oo High impedance
Note: Inputs are all high active type.
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TOSHIBA TA7288P

Maximum Ratings (Ta = 25°C)

Characteristics Symbol Rating Unit
Supply voltage Vce 25 \%
Motor drive voltage Vs 25 \%
Reference voltage Vyef 25 \%
Output current PEAK lo (PEAK) 2.0 (Note 1) A
AVE. lo (AVE.) 1.0 A
Power dissipation Pp 12.5 (Note 2) w
Operating temperature Topr -30to 75 °C
Storage temperature Tstg -5to 150 °C

Note 1: Duty 1/10, 100 ms
Note 2: Tc = 25°C

Electrical Characteristics
(unless otherwise noted, Ta = 25°C, Vcc =12V, Vg =18 V)

Characteristics Symbol C-Ii-risijtit Test Condition Min Typ. Max Unit
lcct 1 Output OFF CW/CCW mode — 17 30
Supply current mA
lcc2 1 Output OFF Brake mode — 13 25
1 (High) VIN (H) 2 | Tj=25°Cpin (4), (5), (6) 35 — 5.5
Input voltage \%
2 (Low) VIN (L) 2 | T;=25°C pin (4), (5), (6) GND — 0.8
Input current IIN 2 [VIN=3.5V, sink mode — 5 20 MA
Input hysteresis voltage AVT 2 — — 0.7 — \%
Vref = Vs, Vs—Vout, _
Upper VsATU-1 3 lo=0.2A 0.9 1.2 \%
Lower VSATL-1 3 ?gezfz\éf& Vout~GND, — |10 | 13| v
Saturation voltage
Vref = Vs, Vs—Vout, _
Upper VsaTU-2 3 lo=1.0A 1.3 1.6 \%
Vref = Vs, Vout~GND
Lower VSATL=2 3 Iofezf 1_03 out — 1.8 25 \Y
Veatu-1 | 3 ?gezfz A Vout~GND 107 | 110 | 18 | v
Output voltage
i Vref = 10V, Vout—GND
VsaATU-2 3 lo=1.0A 104 10.7 11.5 \%
Upper ILu — |Vg=25V — — 50
Leakage current MA
Lower ILL — |Vs=25V — — 50
Upper VEuU 4 IF=1A — 2.2 —
Diode forward voltage \
Lower VFL 4 lF=1A — 1.4 —
Reference current Iref 2 Vyef = 10 V, source mode — 5 30 MA

4 2003-08-22



TOSHIBA

TA7288P

Test Circuit 1
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TOSHIBA TA7288P

Test Circuit 3
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TOSHIBA TA7288P
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Application Circuit
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Note 1: Select an optimum value for the capacitor by experiment.

©
—

Note 2: A short-circuit between outputs, an output voltage fault, and a ground fault may break down the ICs and
supply an overvoltage and overcurrent to components around the them. Be very careful when designing the
output, Vcc, Vs, and ground lines.

Note in mind that mounting the IC in the reverse orientation may also cause a breakdown.

Note 3: When turning on the power for the ICs, apply VS after Vcc (or Vcc and Vs simultaneously). When shutting
off the power, drop VS before V¢ (or Vs and Ve simultaneously).
When turning on the power (Vcc), keep both the inputs (IN1 and IN2) on a low level.
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TOSHIBA TA7288P
Package Dimensions
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Weight: 2.47 g (typ.)
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TOSHIBA TA7288P

RESTRICTIONS ON PRODUCT USE

030619EBA

e The information contained herein is subject to change without notice.

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of
TOSHIBA or others.

o TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

e TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced
and sold, under any law and regulations.
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