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ROHM Datasheet

SEMICONDUCTOR

High Side Switch ICs 2ch

BD651xF Series BD20xxAFJ Series

@General Description @®Key Specifications
This High side switch IC for Universal Serial Bus B Input voltage range:
(USB) is a high side switch that features over current BD651xF Series 3.0V to 5.5V
protection used in power supply line of USB. Its switch BD20xxAFJ Series 2.7V t0 5.5V
unit has two channels of N-channel power MOSFET m ON resistance :
which are capable of current equal to 500mA for each BD6512F/BD6513F 100mQ or 120mQ(Typ.)
channel. Moreover, it features over current detection, BD6516F/BD6517F 110mQ or 140mQ(Typ.)
thermal shutdown, under voltage lockout and soft start BD2042FAFJ/BD2052AFJ 100 mQ(Typ.)
circuit that are all built in. m  Over current threshold:
BD6512F/BD6513F 1.25A min., 2.2A max.
@Features BD6516F/BD6517F 1.2A min., 2.5A max.
m  Dual N-MOS high side switch BD2042FAFJ/BD2052AFJ  0.7A min., 1.8A max.
m Continuous current load 0.5A ® Standby current: .
m  Control input logic BD20xxAFJ Series 0.01pA (Typ.)
Active-Low m Operating temperature range:
Active-High BD651xF Series -25°C to +85°C
m  Soft start circuit BD20xxAFJ Series -40°C to +85°C
m  Over current detection
®  Thermal shutdown @Packages W(Typ.) D(Typ.) H (Max.)
®  Under voltage lockout SOP8 5.00mm x 6.20mm x 1.71mm
®  Open drain error flag output SOP-J8 4.90mm x 6.00mm x 1.65mm
B Reverse-current protection when switch off
B Flag output delay filter built in
@ Applications
USB hub in consumer appliances, Car accessory, PC,
PC peripheral equipment, and so on.
@Typical Application Circuit
e SOP8 SOP-J8
Ferrite
CTRLA n N Beads
(EM) VoD LM o -
o CTRLE GND
(EM) =
O (FIEAC?A CUTA, ,J, —
FLAGA Dala |
O ouTH + -
foc o%,
,I, -
Data
@®Lineup
Over current threshold . .
- Control input logic Package Orderable Part Number
Min. Typ. Max.
1.25A 1.65A 2.2A High BD6512F — E2
1.25A 1.65A 2.2A Low SOP8 BD6513F — E2
1.2A 1.65A 2.5A High BD6516F — E2
Reel of 2500
1.2A 1.65A 2.5A Low BD6517F — E2
0.7A 1.0A 1.8A High BD2042AFJ — E2
SOP-J8
0.7A 1.0A 1.8A Low BD2052AFJ — E2

OProduct structure : Silicon monolithic integrated circuit OThis product has no designed protection against radioactive rays
www.rohm.com
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BD651xF Series

BD20xxAFJ Series

Datasheet

@®Block Diagrams

©BD651xF Series

(BDB516F/17F) 1

Delay

1

@®Pin Configurations

Delay

©BD20xxAFJ Series

BD651xF Series BD20xxAFJ Series
TOP VIEW TOP VIEW
[1]cTRLA OUTA| 8] [1] aND /oct [8]
[2]FLaGA VDD [7] [2]N out [7]
[3]FLacB GND [6] E(/EEN’\% ouT2[6]
[4]cTRLB ouTB| 5] E(/EENN; /oc2 [5]
@Pin Descriptions
©BD651xF Series ©BD20xxAFJ Series
Zlc? Symbol | I/O Pin function Z'g' Symbol | I/0O Pin function
Enable input.
Switch ON at Low level.
(BD6513F/BD6517F)
1,4 g$2::'é | Low level input < 0.7V. 1 GND | Ground.
Switch ON at High level.
(BD6512F/BD6516F)
High level input > 2.5V.
Error flag output. .
Power supply input.
2.3 | [rhof | o | Lowalovercurrent, thermal 2 IN || Input terminal of the switch and
Open drai.n output power supply of internal circuit.
Enable input.
Switch on at Low level.
ouTB (BD2042AFJ)
5,8 OUTA O | Switch output. 3,4 | /EN, EN I Low level input < 0.8V
Switch On at High level.
(BD2052AFJ)
High level input > 2.0V. .
Error flag output.
Low at over current, thermal
6 GND | Ground. 5,8 /0C O shutdown.
Open drain output.
Power supply input.
7 VDD | Input terminal of the switch and 6,7 ouT O | Switch output.
power supply of internal circuit.
www.rohm.com
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BD651xF Series BD20xxAFJ Series Datasheet
@ Absolute Maximum Ratings
©BD651xF Series
Parameter Symbol Ratings Unit
Input voltage VDD -0.3 to 6.0 \
CTRL voltage VCTRL -0.3 to VbD+0.3 \"
Flag voltage VFLAG -0.3 to 6.0 \
-0.3 to VDD+0.3 Vv
(BD6512F/ BD6513F)
Output voltage Vour
-0.3 to 6.0 Vv
(BD6516F/ BD6517F)
Storage temperature TsTG -55 to 150 °C
Power dissipation h Pd 560 ' mwW
©BD20xxAFJ Series
Parameter Symbol Ratings Unit
Input voltage VIN -0.3 to 6.0 \"
EN,/EN voltage VEN, V/EN -0.3 to 6.0 \
/OC voltage V/oc -0.3 to 6.0 \
/OC current IS/oc 10 mA
OUT voltage Vout -0.3 to 6.0 \"
Storage temperature TsTG -55 to 150 °C
Power dissipation ' Pd 560 mW
*1 This value decreases by 4.48mW/°C above Ta=25°C.
@®Recommended Operation Ratings
©BD651xF Series
Parameter Symbol Ratings Unit
Input voltage VDD 30 to 55 \
Operation temperature TOPR -25 to 85 °C
Continuous output current ILo 0 to 500 mA
©BD20xxAFJ Series
Parameter Symbol Ratings Unit
Input voltage VIN 27 to 5.5 \
Operation temperature ToPR -40 to 85 °C
Continuous output current ILo 0 to 500 mA
www.rohm.com
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BD651xF Series

BD20xxAFJ Series

Datasheet

@Electrical Characteristics

©BD6512F/BD6513F (Vpp =5V, Ta=25°C, unless otherwise specified.)

Limits ) -
Parameter Symbol - Unit Condition
Min. Typ. Max.
| i 85 120 uA g(EJT_?i(:)?DVE(EDGM 2F), 0V(BD6513F)
Operating current Ipb ] 001 ) A | VCTRL=0V(BD6512F), 5V(BD6513F)
: HA | OUT=OPEN
. - - 0.7 \Y CTRL Low Level Input
Control input voltage VCTRL -
25 - - \ CTRL High Level Input
Control input current ICTRL -1 0.01 1 WA | VCTRL=0V or 5V
; - 100 130 mQ | VDb=5V,louT=500mA
On resistance RoN
- 120 160 mQ | VDD=3.3V,louT=500mA
Turn on delay TRD 100 600 2000 us RL=10Q
Turn on rise time TR 200 1500 | 6000 us RL=10Q
Turn off delay TFD - 3 20 us RL=10Q
Turn off fall time TF - 1 20 us RL=10Q
VUVLOH 2.3 25 2.7 \" VDD increasing
UVLO threshold voltage .
VuvLoL 2.1 23 25 \ VDD decreasing
Thermal shutdown threshold TTS - 135 - °«C
Flag output resistance RFLAG - 16 40 Q IFLAG=5mA
Flag off current IFLAG - 0.01 1 pA
Current limit threshold ITHLIM 1.25 1.65 2.20
Over current limit level ILIM 0.6 1.1 1.6 A
©BD6516F/BD6517F (Vpp =5V, Ta=25°C, unless otherwise specified.)
Limits . "
Parameter Symbol - Unit Condition
Min. Typ. Max.
. ) 100 140 uA g(EJT_Fi(:)?DVE(EDG& 6F), OV(BD6517F)
Current consumption IpD ] 001 ) A | VCTRL=0V(BD6516F), 5V(BD6517F)
- HA | OUT=OPEN
. - - 0.7 \" Low level input voltage
CTRL input voltage VCTRL - -
2.5 - - \" High level input voltage
CTRL input current lcTRL -1 0.01 1 MA | VCTRL=0V or 5V
FLAG output resistance ReLag - 250 450 Q IFLAG=1TmA
FLAG output leak current lrLaG - 0.01 1 MA VFLAG=5V
FLAG output delay TDFL - 1 4 ms
. - 110 150 mQ | VDDb=5V,louT=500mA
ON resistance Ron
- 140 180 mQ | Vbb=3.3V,lout=500mA
Over-current Threshold ITH 1.2 1.65 25 A
Short circuit output current Isc 1.2 1.65 2.2 A VouT=0V
Output leak current ILEAK - - 10 uA VcTRL=0V(BD6516F), 5V(BD6517F)
Thermal shutdown threshold TTS - 135 - °C At Tj increase
Output rise time TON1 100 1300 | 4000 us RL=10Q
Output turn on delay time ToN2 200 1500 | 6000 us RL=10Q
Output fall time TOFF1 - 1 20 us RL=10Q
Output turn off delay time TOFF2 - 3 20 us RL=10Q
www.rohm.com
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BD651xF Series BD20xxAFJ Series Datasheet

©BD20xxAFJ Series (Vpp =5V, Ta=25°C, unless otherwise specified.)

Limits . iy
Parameter Symbol - Unit Condition
Min. Typ. Max.
. V/EN = 0V, OUT = OPEN (BD2042AFJ)

Operating Current IbD - 110 140 HA VEN = 5V, OUT = OPEN (BD2052AFJ)

V/EN = 5V, OUT = OPEN (BD2042AFJ)
Standby Current IsTB - 0.01 1 uA VEN = 0V, OUT = OPEN (BD2052AFJ)

2.0 - - \" High input
/EN input voltage V/EN,EN - - 0.8 \'% Low input
- - 0.4 \ Low input 2.7V< VIN £4.5V

/EN input current I/EN,EN -1.0 0.01 1.0 MA | VIEENEEN = OV or V/ENEN = 5V
/OC output LOW voltage V/oc - - 0.5 \Y lloc = 5mA
/OC output leak current IL/oc - 0.01 1 MA | Vioc =5V
ON resistance RoN - 100 130 mQ | louT = 500mA
Over Current Threshold ITH 0.7 1.0 1.8 A

VIN = 5V, Vout = 0V,
Output current at short Isc 0.7 1.0 1.3 A CL = 100uF (RMS)
Output rise time TON1 - 1.8 10 ms
Output turn on time ToN2 - 2.1 20 ms

RL=10Q, CL = OPEN
Output fall time TOFF1 - 1 20 us
Output turn off time TOFF2 - 3 40 us

VTUVH 2.1 2.3 25 \ Increasing VIN
UVLO threshold :
VTuvL 2.0 2.2 2.4 \ Decreasing VIN
www.rohm.com
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BD651xF Series

BD20xxAFJ Series

Datasheet

@®Measurement Circuit
©BDG651xF Series
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C. ON resistance, Over current detection

©BD20xxAFJ Series

VDD
1uF
; GND /OC1
IN OuUT1
VEN — EN1 ouT2
*
VEN — EN2 /0C2
*
E. Operating current
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B. CTRL input voltage, Output rise, fall time

IFLAGGD GD IFLAG
veraL[ CTRLA
I FLAGA
FLAGB GND
CTRLB ouTB

VCTRL

VDD
OUTA
VDD
j 1uF

s
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&
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*
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Figure 1. Measurement circuits
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BD651xF Series

BD20xxAFJ Series

Datasheet

@Timing Diagram

©BD6513F ©BD6512F
TF TF
—+ TR —P{ — —» TR —b{ —
90% 90% 90% 90%
Vout Vout
+50% 50%% +50% 50%F
10%4 110% 10%4 10%
TFD TFD
TRD[€— l— TRD[€¢— —
VCTRL +50% 50% VCTRL 150% 50%
©BD6516F/BD2042AFJ ©BD6517F/BD2052AFJ
TOFF1 TOFF1
—» TON1 [ —P{ — —» TON1 [ —b{ —
90% 90% 90% 90%
Vout Vout
10%4 110% 10%4 +10%
ToN2 [<¢— l— ToN2  |&— l—
TOFF2 ToOFF2
VCTRL §50% 50% VCTRL 150% 50%

V/EN

VEN

Figure 2. Timing Diagram
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BD651xF Series BD20xxAFJ Series

Datasheet

@Typical Performance Curves
©BD6512F/ BD6513F
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Figure 3. Operating current
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Figure 5. CTRL input voltage
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Figure 4. Operating current
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Figure 6. CTRL input voltage
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BD651xF Series

BD20xxAFJ Series

Datasheet

@Typical Performance Curves - continued
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Figure 7. ON resistance
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Figure 9. Output rise time
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Figure 8. ON resistance
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Figure 10. Output rise time
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BD651xF Series BD20xxAFJ Series

Datasheet

@Typical Performance Curves - continued
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Figure 11. Output rise delay time
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Figure 13. Output fall time
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Figure 12. Output rise delay time
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Figure 14. Output fall time
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BD651xF Series BD20xxAFJ Series Datasheet

@Typical Performance Curves - continued
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Figure 15. Output fall delay time Figure 16. Output fall delay time
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Figure 17. UVLO threshold voltage Figure 18. UVLO hysteresis voltage
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BD651xF Series BD20xxAFJ Series Datasheet

@Typical Performance Curves - continued
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Figure 21. Flag output resistance Figure 22. Flag output resistance
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BD651xF Series BD20xxAFJ Series Datasheet

@Typical Performance Curves - continued
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Figure 23. Operating current Figure 24. Operating current
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Datasheet

BD651xF Series BD20xxAFJ Series
@Typical Performance Curves — continued
©BD6516F/ BD6517F
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Figure 27. CTRL input voltage
(BD6516F)
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Figure 28. CTRL input voltage
(BD6516F)
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BD651xF Series

BD20xxAFJ Series

Datasheet

@Typical Performance Curves - continued
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Figure 29. CTRL input voltage
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BD651xF Series

BD20xxAFJ Series

Datasheet

@Typical Performance Curves - continued
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Figure 33. Output rise time

3000

Ta=25°C

2000

A

1000

3 4 5 6
SUPPLY VOLTAGE : Voo[V]
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BD651xF Series BD20xxAFJ Series Datasheet

@Typical Performance Curves - continued
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Figure 43. Short-circuit output current
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@Typical Performance Curves — continued

©BD2042AFJ/ BD2052AFJ
140 140
Ta=25°C VIN=5.0V
o120 120
/ .. L —
zZ [ —
E'EJ 100 — Z 10| — |
3% _— c
o 20 O <§80
z 2 Oy
= Z 2
60 < =60
T <
L o
& 40 w40
O
20 20
0 0
2 3 4 5 6 -50 0 50 100
SUPPLY VOLTAGE : V|N[V] AMBIENT TEMPERATURE : Ta[°c]
Figure 49. Operating current Figure 50. Operating current
EN,/EN Enable EN,/EN Enable
1.0 1.0
Ta=25°C VIN=5.0V
.. 08 .. 08
= =
zZ zZ
w w
o o
% _06 % _06
S 2 o3
= =
£ 204 Z 204
<< <<
o o
o o
O 02 o 02
0.0 0.0
2 3 4 5 6 -50 0 50 100
SUPPLY VOLTAGE : Vn[V] AMBIENT TEMPERATURE : Ta[°C]
Figure 51. Operating current Figure 52. Operating current
EN,/EN Disable EN,/EN Disable

www.rohm.com

©2013 ROHM Co., Ltd. All rights reserved. 20/38 TSZ02201-0E3E0H300240-1-2
TSZ22111-15-001 11.Mar.2013 Rev.001



BD651xF Series BD20xxAFJ Series Datasheet

@Typical Performance Curves - continued
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Figure 59. Output current at short-circuit Figure 60. Output current at short-circuit
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Figure 61. Output rise time Figure 62. Output rise time
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Figure 63. Output turn on time Figure 64. Output turn on time
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@Typical Performance Curves - continued
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Figure 65. Output fall time Figure 66. Output fall time
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