NCV7703B

ﬂ'PGHa;-B g&D 5

%V??OSB is a fully! rotected Triple Half-Bridge Driver
designed specifically for automotive and industrial motion control
applications. The three half-bridge drivers have independent control.
This allows for high side, low side, and H-Bridge control. H-Bridge
control provides forward, reverse, brake, and high impedance states.
The drivers are controlled via a standard Serial Peripheral Interface
(SPI). This device is fully compatible with ON Semiconductor’s

SPI ©€e

NCV7708 Double Hex Driver.

Features

Ultra Low Quiescent Current in Sleep Mode, 1 A for Vs and Vcc

Power Supply Voltage Operation down to 5 V

3 High-Side and 3 Low-Side Drivers Connected as Half-Bridges
Internal Free—Wheeling Diodes

Configurable as H-Bridge Drivers

0.5 A Continuous (1 A peak) Current

Rps(n) = 0.8 (typ)

5 MHz SPI Control with Daisy Chain Capability

Compliance with 5V and 3.3 V Systems

Overvoltage and Undervoltage Lockout

Fault Reporting

1.4 A Overcurrent Threshold Detection with Optional Shutdown
3 A Current Limit with Auto Shutdown

Overtemperature Warning and Protection Levels

Internally Fused Leads in SOIC-14 Package for Better Thermal
Performance

ESD Protection up to 6 kV

® These are Pb—Free Devices

Typical Applications

Automotive
Industrial
DC Motor Management
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Figure 2. Block Diag.
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NCV7703B

MAXIMUM RATINGS

Rating Value Unit
Power Supply Voltage (Vs) Y
(DC) -0.3t0 40
(AC),t<500 ms, lvs > -2 A -1
Output Pin OUTx \%
(DC) -0.3t0 40
(AC), t <500 ms, IOUTx > -2 A -1
Pin Voltage -0.3to7 Vv
(Logic Input pins, Sl, SCLK, CSB, SO, EN, V¢c)
Output Current (OUTX) A
(DC) -18t01.8
(AC) (50 ms pulse, 1 s period) Internally Limited
Electrostatic Discharge, Human Body Model, 6 kv
Vg, OUT1, OUT2, OUT3 (Note 3)
Electrostatic Discharge, Human Body Model, 2 kv
all other pins (Note 3)
Electrostatic Discharge, Machine Model, 300 \%
Vg, OUT1, OUT2, OUT3 (Note 3)
Electrostatic Discharge, Machine Model, 200 Vv
all other pins (Note 3)
Operating Junction Temperature —-40 to 150 °C
Storage Temperature Range -55to 150 °C
Moisture Sensitivity Level (MAX 260°C Processing) MSL3 -

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

Thermal Parameters Test Conditions (Typical Value) Unit
14 Pin Fused SOIC Package min-pad board 1” pad board
(Note 1) (Note 2)
Junction—to—-Lead (psi-JL8, j.g)orPins1,7,8, 14 23 22 °C/W
Junction-to—Ambient (R ja, 3a) 122 83 °C/W

1. 1-oz copper, 67 mmZ2 copper area, 0.062” thick FRA4.

2. 1-o0z copper, 645 mm?2 copper area, 0.062” thick FR4.

3. This device series incorporates ESD protection and is characterized by the following methods:
ESD HBM according to AEC-Q100-002 (EIA/JJESD22-A114)
ESD MM according to AEC-Q100-003 (EIA/JESD22-A115)

WWW.onsemi.com
4



 http://www.������Ƶ.com/

ELECTRICAL CHARACTERISTICS
(-40°C < T3<150°C,55V<Vg<40V,3V <V <525V, EN =V, unless otherwise specified)

NCV7703B

Characteristic Conditions | Min | Typ | Max | Unit |
GENERAL
Supply Current (Vs) Vg=13.2V,0UTx=0V - 1.0 5.0 A
Sleep Mode (Note 5) EN=SI=SCLK=0V, CSB =V¢c
0V<Veec<525V
(Ty=-40°C to 85°C)
Vg=13.2V,0UTx=0V - - 2.0
EN=SI=SCLK=0V, CSB = V¢
0V<Vec<525V,T;=25°C
Supply Current (Vs) EN=Vcc, 55V <Vg<35V - 2.0 4.0 mA
Active Mode No Load
Supply Current (Vce) Vcc=CSB,EN=SI=SCLK =0V - 0 25 A
Sleep Mode (Note 6) (T =-40°C to 85°C)
Supply Current (Vce) EN =Vcc - 15 3.0 mA
Active Mode
Vcc Power-On-Reset Threshold 2.60 2.80 3.00 \
Vg Undervoltage Detection Threshold | Vg decreasing 4.3 4.7 5.1 \%
Hysteresis 100 - 400 mV
Vg Overvoltage Detection Threshold | Vg increasing 34.0 375 40.0 \%
Hysteresis 15 35 5.5
Thermal Warning (Note 4) Threshold 120 145 170 °C
Hysteresis - 30 -
Thermal Shutdown (Note 4) Threshold 155 175 195 °C
Hysteresis - 30 -

Ratio of Thermal Shutdown to Thermal

WWW.onsemi.com
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NCV7703B

ELECTRICAL CHARACTERISTICS
(-40°C £ T3<150°C,5.5V<Vg<40V,3V <V <£5.25V, EN = Ve, unless otherwise specified)

Characteristic Conditions | Min | Typ | Max | Unit |
OUTPUTS
Source Leakage Current OUTx=0V,Vg=40V,EN=0V -5.0 - - A
Sum of (IOUTx) x=1, 2,3 CSB =V¢c
0V<Vgc<b25V
Sum(I(OUTX)
OUTx=0V,Vg=40V,EN=0V -1.0 - -
CSB = VCC
[OAVAS VCC <525V, TJ =25°C
Sum(I(OUTx)
Sink Leakage Current OUTx=Vg=40V,EN=0V - - 300 A
CSB = VCC
0V<Vcc<525V
OUTx=Vg=13.2V,EN=0V - - 10
CSB = VCC
0V <Vge<5.25V,Ty=25C
Over Current Shutdown Threshold Source -1.8 -1.4 -1.0 A
Sink 1.0 1.4 1.8
Current Limit Source -5.0 -3.0 -2.0 A
Sink 2.0 3.0 5.0
Under Load Detection Threshold Source -15 -7.0 -2.0 mA
Sink 3.0 7.0 15
Power Transistor Body Diode Forward Voltage | I = 500 mA - 0.9 1.3 \%

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

4. Thermal characteristics are not subject to production test

5. For temperatures above 85°C, refer to Figure 4.

6. For temperatures above 85°C, refer to Figure 5.
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NCV7703B

ELECTRICAL CHARACTERISTICS
(-40°C <
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TYPICAL CHARACTERISTICS
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Figure 4. Vg Sleep Supply Current vs. Temperature
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NCV7703B

Detailed SPI Timing > >

Figure 8. SPI Timing Waveforms
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NCV7703B

TYPICAL CHARACTERISTICS
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Figure 10. Transient Thermal Response to a
Single Pulse 1 oz Copper (Log-Log)
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Figure 11. Transient Thermal Response to a
Single Pulse 1 oz Copper (Semi-Log)

www.onsemi.com
11



 http://www.������Ƶ.com/

NCV7703B

SPI Communication

Standard 16—bit communication has been implemented to
this I1C to turn drivers on/off, and to report faults. (See
Figure 13). The LSB (Least Significant Bit) is clocked in
first.

Communication is Implemented as Follows:
1. CSB goes low to allow serial data transfer.
2. A 16 bit word is clocked (SCLK) into the SI
(Serial Input) pin.
3. CSB goes high to transfer the clocked in
information to the data registers.

NOTE: SO is tristate when CSB is high.

I

Frame Detection

Input word integrity (SI) is evaluated by the use of a frame
consistency check. The word frame length is compared to an

x 16 bit acceptable word length before the data is latched
into the input register. This guarantees the proper word
length has been imported and allows for daisy chain
operation applications.

The frame length detector is enabled with the CSB falling
edge and the SCLK rising edge.

SCLK must be low during the CSB rising edge. The fault
register is cleared with a valid frame detection. Existing
faults are re—latched after the fault filter time.

r
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NCV7703B
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NCV7703B

H-Bridge Driver Configuration

The NCV7703B has the flexibility of controlling each half
bridge driver independently. This allows for high side, low
side and H-bridge control. H-bridge control provides
forward, reverse, brake and high impedance states.

Overvoltage Clamping - Driving Inductive Loads
Each output is internally clamped to ground and Vs by
internal free wheeling diodes. The diodes have ratings that
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NCV7703B

Thermal Shutdown
Three
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NCV7703B
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Parallel Control

A more efficient way to control multiple SP1 compatible
devices is to connect them in a parallel fashion and allow
each device to be controlled in a multiplex mode. The
diagram below shows a typical connection between the
microprocessor or microcontroller and multiple SPI
compatible devices. In a daisy chain configuration, the
programming information for the last device in the serial
string must first pass through all the previous devices. The
parallel

www.onsemi.com
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