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ORIENT-CHIP

OCB8870

3.6A Full-Bridge DMOS PWM Motor Driver

B General Description B Features
Designed for pulse width modulated (PWM) control of ® Wide Operating Input Voltage Range :6.5V~36V
DC motors, the OCB8870 is capable of peak output ® Typical RDS(on): 600mQ(HS + LS)
currents to £3.6 A and operating voltages to 36 V. ® Peak output current: =3.6A
Input terminals are provided for use in controlling the ® Input PWM Control
speed and direction of a DC motor with externally ® Adjustable PWM current limit
applied PWM control signals. Internal synchronous ® Low Power Standby mode
rectification control circuitry is provided to lower power ® Internal under voltage lockout (UVLO)
dissipation during PWM operation. ® Overcurrent protection (OCP)
Internal circuit protection includes overcurrent ® Thermal Shutdown Protection
protection, motor lead short to ground or supply, ® Available in SOP-8L-EP Package
thermal shutdown with hysteresis, under voltage ® -407C to + 125 'C Temperature Range
monitoring of VM, and crossover current protection. ® ROHS Compliant
OCB8870 is available in SOP-8L-EP package and is
rated over the -40° Cto 125° C. B Applications
® Automotive Infotainment
® Sweeper. printer
® HUD Projector Adjustment
® Motorized Shifter Knobs
® On-board chargers
® commercial installation
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Figure 1, Pin Assignments of OCB8870
Pin Name SOP-8L-EP Pin Function
GND 1 Logic ground
IN2 2 Logic inputs 2
IN1 3 Logic inputs 1
VREF 4 Analog input
VM 5 Power supply
ouUT1 6 H-bridge output 1
ISEN 7 High-current ground path
ouT2 8 H-bridge output 2
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B Typical Application Circuit
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Figure 2, Typical Application Circuit Of OCB8870
Notel:
1) C1 typical value is 47uF,C2 typical value is 0.1uF.
2) R1/R2 is Optional, the typical value R1/R2 is 100Q.
3)The maximum value of current limiting is set by the selection of Rsensk.
For example, VREF=3.3V,Rsense=0.15Q, the ltrip=2.2A.

B Ordering Information

Part Number Package Type Packing Qty. Temperature Eco Plan | Lead

OCB8870ESAE SOP-8L-EP 4000pcs/Reel -40C to+ 125 C RoHS Cu

B Block Diagram
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Figure 3, Block Diagram Of OCB8870
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B Absolute Maximum Ratings?®* (Ta=25°C, unless otherwise noted)

Parameter Symbol Rating Unit
Power supply voltage (VM) VM -0.3to +42 \%
Logic input voltage (IN1, IN2) Vin -0.3t0 +7 \%
Continuous phase node pin voltage (OUT1, OUT2) Vour -0.7 to VM +0.7 \%
Peak Output Current loPEAK) 3.6 A

Junction temperature T; 160 °C

Thermal Resistance Baa 43 °C IW
Storage Temperature Range Ts -55 to +150 °C
Maximum Soldering Temperature (at leads, 10 sec) TLEAD 260 °C

Note2:The maximum dissipation power Pp allowed at any ambient temperature point is calculated: Po (max) = (T J-
TA) /8:4, TJ=160°C. When applied, do not exceed the maximum rating to prevent chip damage, and work for a long

time at maximum rating may affect chip reliability.

Note3: Stresses above those listed in absolute maximum ratings may cause permanent damage to the device.

Functional operation at conditions other than the operating conditions specified is not implied. Only one absolute
maximum rating should be applied at any one time.
Note 4: The device is not guaranteed to function outside of its operating conditions.

B  Recommended Operating Conditions®®

Parameter Symbol Rating Unit

Power supply voltage VM 6.5t0 36 \%

Logic input voltage (IN1, IN2) ViN 0to 5.5 \%
Logic input PWM frequency (IN1, IN2) Fpwm 0 to 200 kHZ

Peak output current loPeAk) 3.6 A
Operating Temperature Range Top -40 to +125 °C

Note5: The voltages applied to the inputs should have at least 800 ns of pulse width to ensure detection. Typical
devices require at least 400 ns. If the PWM frequency is 200 kHz, the usable duty cycle range is 16% to 84%.
Note6: Power dissipation and thermal limits must be observed.
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B Electrical

Ta= +25°C, over recommended operating conditions (unless otherwise noted).

Characteristics

Symbol | Parameter Conditions Min. | Typ. | Max. Unit
POWER SUPPLY (VM)
VM Input Voltage 6.5 - 36 Vv
Supply Current Of Operation IC is in operation mode
hna i Mode P No Lorfd, VM=12V - 25 5 mA
Ivmz2 Supply Current Of Sleep Mode IﬁolsL?azl,e\e/EAr:nlozd\(/a - - 10 uA
ton Turn-on time VM > VUI\N/;Ohi\éVr']th IN1 or - 40 50 us
LOGIC-LEVEL INPUTS (IN1, IN2)
ViNL Input logic low voltage - - - 0.8 V
VINH Input logic high voltage 2.0 - - \%
VHys Input logic hysteresis VINH- VINL - 0.3 - \%
linc Input logic low current VIN=0.8V - 10 40 UuA
lINH Input logic high current VIN=3.3V - 20 100 UA
Rep Pulldown resistance To GND - 100 - KQ
tro Propagation delay INx to OUTx change - 0.8 1.2 us
tsleep Time to sleep Inputs low to sleep - 1 15 ms
MOTOR DRIVER OUTPUTS (OUT1, OUT2)
RDSON_H High-side FET onresistance V“? - 13 V.iI=1A, - 300 - mQ
pwm = 25 kHz
RDSON_L Low-side FET onresistance VI\;I - 13 V.I=1A, - 300 - mQ
pwm = 25 kHz
tbEAD Output dead time - - 220 - ns
\Z Body diode forwardvoltage lour=1A - 0.8 - V
CURRENT REGULATION
torr PWM off-time - - 25 - us
tBLANK PWM blanking time - - 3 - us
Protection
Vuvio L Input UVLO rising threshold - - 6.0 - V
Vuvio_H VM rises until operation recovers - - 6.3 - Vv
Vuvio_Hys Input UVLO hysteresis - - 0.3 - V
Blocp Over current protection trip level - - 5 - A
tocp Overcurrent deglitch time - - 15 - us
tRETRY Overcurrent retry time - - 3 - ms
Tsp Thermal shutdown temperature - - 170 - °C
Thys Thermal shutdown hysteresis - - 40 - °C
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B Function Description
Bridge Control

IN1 IN2 OuUT1 OuUT2 DESCRIPTION
0 0 High-Z High-Z | Coast; H-bridge disabled to High-Z (sleep entered after 1 ms)
0 1 L H Reverse (Current OUT2 — OUT1)
1 0 H L Forward (Current OUT1 — OUT2)
1 1 L L Brake; low-side slow decay

The inputs can be set to static voltages for 100% duty cycle drive, or they can be pulse-width modulated (PWM)for
variable motor speed. When using PWM, it typically works best to switch between driving and braking. For example,
to drive a motor forward with 50% of its max RPM, IN1 = 1 and IN2 = 0 during the driving period, andIN1 = 1 and IN2
=1 during the other period. Alternatively, the coast mode (IN1 = 0, IN2 = 0) for fast current decay is also available.
The input pins can be powered before VM is applied.
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Sleep Mode

When IN1 and IN2 are both low for time tsLeep (typically 1 ms), the OCB8870 device enters a low-power sleep
mode, where the outputs remain High-Z and the device uses lvmz (UA) of current. If the device is powered up while
both inputs are low, sleep mode is immediately entered. After IN1 or IN2 are high for at least 5us, the device will be
operational 40 us (ton) later.

Current Regulation
The OCB8870 device limits the output current based on a standard resistor attached to pin ISEN according to this
equation:

Lo (A) = VREF ) _ VREF(V)

b Av X Repyse (Q) 10 x Rpyse (Q)
For example, if VREF = 3.3 V and a RISEN = 0.15 Q, the OCB8870 will limit motor current to 2.2 A no matter how
much load torque is applied.
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B Function Description
The OCBB8870 is fully protected against VM under voltage, over current, and over temperature events.

VM Under voltage Lockout (UVLO)
If at any time the voltage on the VM pin falls below the under-voltage lockout threshold voltage, all FETs in the H
bridge will be disabled. Operation will resume when VM rises above the UVLO threshold.

Overcurrent Protection (OCP)

If the output current exceeds the OCP threshold IOCP for longer than tOCP, all FETs in the H-bridge are disabled
for a duration of tRETRY. After that, the H-bridge will be re-enabled according to the state of the INx pins. If the
overcurrent fault is still present, the cycle repeats; otherwise normal device operation resumes.

Thermal Shutdown (TSD)
If the die temperature exceeds safe limits, all FETs in the H-bridge will be disabled. After the die temperature has
fallen to a safe level, operation automatically resumes.

M Application Note

Layout Guidelines

The bulk capacitor should be placed to minimize the distance of the high-current path through the motor driver
device. The connecting metal trace widths should be as wide as possible, and numerous vias should be used
when connecting PCB layers. These practices minimize inductance and allow the bulk capacitor to deliver high
current.

Small-value capacitors should be ceramic, and placed closely to device pins.

The high-current device outputs should use wide metal traces.

The device thermal pad should be soldered to the PCB top-layer ground plane. Multiple vias should be used to
connect to a large bottom-layer ground plane. The use of large metal planes and multiple vias help dissipate the
12 X Rps(on) heat that is generated in the device.

Layout Recommendation

Power Dissipation

Power dissipation in the OCB8870 device is dominated by the power dissipated in the output FET resistance,
RDS(on). Use the equation in the Drive Current section to calculate the estimated average power dissipation when
driving a load.

Note that at startup, the current is much higher than normal running current; this peak current and its duration must
be also be considered.

The maximum amount of power that can be dissipated in the device is dependent on ambient temperature and heat
sinking. RDS(on) increases with temperature, so as the device heats, the power dissipation increases. This fact
must be taken into consideration when sizing the heat sink.

The power dissipation of the OCB8870 is a function of RMS motor current and the FET resistance (RDS(ON)) of
each output.

Pd= Irms? X Ros(on)

For this example, the ambient temperature is 50°C,. At 50°C, the sum of Rps(on) is about 0.65 Q. With an example
motor current of 0.8 A, the dissipated power in the form of heat will be (0.8 A) 2x0.65Q =0.416 W.

The temperature that the OCB8870 reaches will depend on the thermal resistance to the air and PCB. It is important
to solder the device Power PAD to the PCB ground plane, with vias to the top and bottom board layers, in order
dissipate heat into the PCB and reduce the device temperature. In the example used here, the OCB8870 had an
effective thermal resistance Reya of 43°C/W.

T;=Ta+(PD X Reya )=50"C+(0.416W x 43°C/W)=68C,
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B Marking Information

1) SOP-8L-EP:
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B Package Information
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Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Typ. Max. Min. Typ. Max.
A 1.350 1.550 1.750 0.053 0.061 0.069
Al 0.050 0.100 0.150 0.004 0.007 0.010
A2 1.350 1.450 1.550 0.053 0.057 0.061
b 0.330 0.420 0.510 0.013 0.017 0.020
[ 0.170 0.210 0.250 0.006 0.008 0.010
D 4.700 4.900 5.100 0.185 0.192 0.200
D1 3.202 3.302 3.402 0.126 0.130 0.134
E 3.800 3.900 4.000 0.150 0.154 0.157
E1l 5.800 6.000 6.200 0.228 0.236 0.244
E2 2.313 2.413 2.513 0.091 0.095 0.099
e 1.270 (BSC) 0.050 (BSC)
L 0.400 0.835 1.270 0.016 0.033 0.050
0 Qe - 8° 0° - 80
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B Packing information
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Package Type | Carrier Width(W) Pitch(P) Reel Size(D) Packing Minimum
SOP-8L-EP 12.0+0.1 mm 4.0£0.1 mm 330£1 mm 4000pcs
Note: Carrier Tape Dimension, Reel Size and Packing Minimum
u (1]
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IMPORTANT NOTICE
Orient-Chip Semiconductor Co., Ltd. (OCS) and its subsidiaries reserve the right to make corrections, modifications, enhancements,
improvements and other changes to its products. Customers should obtain the latest relevant information before placing orders and should
verify that such information is current and complete. These separate provisions won’t be provided.
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