BD6510F / BD6512F /| BD6513F
Multimedia ICs

Low ON resistance USB high-side switch series
BD6510F / BD6512F / BD6513F

This series of high-side switching ICs have 2-channnel MOSFET switches that have low ON resistances. These
functions are useful for USB power control. Error signals can be conveyed via a built-in error detection circuit. Also
included is a thermal shutdown circuit with a latch that can protect the output from unstable operation occurred by
repeating the ON/OFF switch of the output protection circuit.

®Applications
USB hub, Notebook PC, Desk-top PC, Power switch

®Features
1) Dual D-MOS High-side switches.
2) Control logic Active—High (BD6510F / BD6512F)
Active—Low (BD6513F)
High level input > 2.5V, Low level input < 0.7V
3) Low on resistance Typ. = 100mQ (VDD =5V)
4) Continuous output load current Min. = 1A (BD6510F)
Min. = 0.6A (BD6512F / BD6513F)
5) Soft start circuit
6) Error detection circuit, Output protection circuit (Over current detector, Thermal shutdown, Under voltage lockout.)
7) Open—drain Error Flag output.

®Absolute maximum ratings (Ta=25°C)

Parameter Symbol Limits Unit
Supply voltage Vop -0.3t0+6.0 \%
Terminal Input Vin —0.3 to Voo+0.3 \%
Storage Temperature Tste -55to0 +125 °C
Power dissipation Pd 450 mw

*This value decreases 4.5mW/°C above 25°C.
Resistance radiation design is not doing.

®Recommended operating conditions (Ta=25°C)

Parameter Symbol Limits Unit
Supply voltage Vob +3.0t0 +5.5 \%
Operating temperature Torr —25to +85 °C
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Multimedia ICs

BD6510F / BD6512F / BD6513F

®Block diagram
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®Pin description
Pin No. Pin name 110 Pin description
1 CTRLA . L .
Control input : High input >2.5V, Low input <0.7V
4 CTRLB
2 FLAGA , )
OUT | Error flag output : Active-low, open-drain output.
3 FLAGB
5 ouTB .
OUT | Switch output (Output D-MOS SW source)
8 OUTA
6 Vss Ground
7 Vob Power supply (Output D-MOS SW drain)
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Multimedia ICs

BD6510F / BD6512F / BD6513F

®Internal circuit

Pin No. Pin name Equivalent circuit
1 CTRLA
4 CTRL B
2 FLAG A
3 FLAG B
8 OUT A
5 OuUT B

e
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Multimedia ICs

BD6510F / BD6512F / BD6513F

®Electrical characteristics (Unless otherwise noted, VDD = 5V, Ta=25°C)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
OUT=0PEN,
- 85 120 | uA |VCTRL=5V(BD6510F/12F)
Operating current | VCTRL-0V(BDE513F)
perating ee OUT=OPEN,
- 0.01 2 HA |VCTRL=0V(BD6510F/12F)
VCTRL=5V(BD6513F)
) - - 0.7 V |CTRL Low Level Input
Control input voltage VeTrL -
2.5 - - V |CTRL High Level Input
Control input current lcTrL -1 0.01 1 WA |VCTRL=0V or 5V
. - 100 130 | mQ |VDD=5V, IOUT=500mA
On resistance Ron
- 120 160 | mQ |VDD=3.3V, IOUT=500mA
RL=10Q
Turn on delay TrD 100 600 2000 | ps |"VCTRL=L—H"—-VOUT=50% (BD6510F/12F)
"VCTRL=H—-L"-VOUT=50% (BD6513F)
Turn on rise time Tr 200 | 1500 | 6000 | us |RL=10Q VOUT=10%—90%
RL=10Q
Turn off delay TrD - 3 20 us |"VCTRL=H—-L"—-VOUT=50% (BD6510F/12F)
"VCTRL=L—-H"-VOUT=50% (BD6513F)
Turn off fall time Tr - 1 20 us |RL=10Q VOUT=90%—10%
VUvLOoH 2.3 2.5 2.7 V  |Vop increasing
UVLO threshold voltage -
VuvLoL 2.1 2.3 25 V  |Vob decreasing
Thermal shutdown threshold Trs - 135 - °C
o 1 2 3 (BD6510F)
Over current limit threshold level ITHUM A
1.25 | 1.65 | 2.20 (BD6512F/13F)
Over current limit level ILim 0.6 1.1 1.6 A | (BD6512F/13F)
. 3 IFLAG=5mA (BD6510F)
Flag output resistance RrLAG 16 40 IFLAG=10mA (BD6512F/13F)
Flag off current IFLAG - 0.01 1 HA
®Test circuit
* 44— 5V
10kQ 10kQ
5V
ov —p CTRL A OUT A >
« FLAG A VDD
—_— O0.1uF
« FLAG B VSS
5v
—p CTRL B ouTB >
o —
RL RL
777
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BD6510F / BD6512F /| BD6513F
Multimedia ICs

®Functional description

BD6510F BD6512F BD6513F
Control logic Hi-Active Hi—-Active Lo—Active
Over current detector threshold level 1A to 2.0A(typ.) to 3A |1.25A to 1.65A(typ.) to 2.20A

Over current limit level - 0.6A to 1.1A(typ.) to 1.6A
Switch current 1A(Min.) 0.6A(Min.)
Circuit name Operating description Error flag latch

Thermal shutdown shut off the both output MOSFET and N
Thermal shutdown (TSD) signals error flag is the chip temperature exceeds Tts. O
TSD function only when the CTRL is enable.

UVLO prevents the output MOSFET from turning on until
Vobp exceeds Vuvion and signals error flag. After the switch
Under voltage lockout (UVLO) turn on, if Voo drops below Vuviot shut off the output X
MOSFET and signals error flag.

UVLO functions only when the CTRL is enable.

Over current detector shut off the output MOSFET and
Over current detector (OCD) signals error flag if output current exceeds Iuim. X
OCD functions only when the CTRL is enable.

# Latch is released by forcing CTRL input SW OFF level or detecting UVLO.
Connect a bypass capacitor from Voo to GND, located near the IC. Recommend over 1pF.
Connect a over 100kQ pull-up resistor from FLAG to Voo.

®Application circuit

—e— 5V
5V IN Regulator
D+ ouT
D—
3.3V ¢
GND ;7 100kQ 100kQ * 5V
VDD + Dt
> CTRLA OUTA
DATA 120uF D-
< FLAGA VDD
3.3V USB — GND
< FLAGB GND WF 7
Controller
I —— *
GND CTRLB OUTB 5V
+ D+

120uF F D—
7;7 ‘ ‘ GND

DATA
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®Electrical characteristic curves
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®External dimensions (Unit : mm)
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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