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LDO Regulators

BAXxxBCO Series(Fixed) BAxxBCOW Series(Fixed) BAOOBCOWCP-V5(Variable)

@General Description
The BAxxBCO are low-saturation regulators with an output current of 1.0 A and an output voltage accuracy of +2%. A broad
output voltage range is offered, from 1.5V to 10V, and built-in overcurrent protection and thermal shutdown (TSD) circuits
prevent damage due to short-circuiting and overloading, respectively.

@Features

B Output voltage accuracy: +2% ®Packages W (Typ.) x D (Typ.) x H (Max.)
f . TO252-3 6.50mm x 9.50mm x 2.50mm
Broad output range available: 1.5V -10 V
. TO252-5 6.50mm x 9.50mm x 2.50mm
(BAXXBCO series) T0220CP-V5 10.00mm x 20.12mm x 4.60
B | ow saturation-voltage type with PNP output ) AIMM X 20, 22Mm X &.60mm
i : A TO220FP-3 10.00mm x 30.50mm x 4.60mm
B Built-in overcurrent protection circuit
s Y TO220FP-5 10.00mm x 30.50mm x 4.60mm
B Built-in thermal shutdown circuit TO220FP-5(V5 10.00 31.50 815
B Integrated shutdown switch (BAXxxBCOWT, -5(V5) HUmmx.sL.oumm x 8. Lomm

BAxxBCOWT-5, or BAXxBCOWFP Series,

BAOOBCOWCP-V5)
@Key Specifications
® Input Power Supply Voltage: 16.0V(Max.)
® Output voltage:(BAOOBCOxXx) Variable
(BAxxBCO0) Fixed B 9

B Output current: 1A(Max.) TO252-3 TO252-5
B Shutdown current: OpA(Typ.)
B Operating temperature range: -40°C to +105°C

TO220CP-V5
@Applications
All electronic devices that use microcontrollers and
logic circuits

I
TO220FP-3  TO220FP-5 ‘ Il |]
TO220FP-5 (V5)

@®Lineup Matrix

Output Voltage (V)
Part Number Package
15,18 | 25|30 |33|50|60| 70|80 9.0 | 10.0 | Variable

BAxxBCOWT O O O O O O O O O O O O TO220FP-5
BAxxBCOWT-V5 O O O - O O - - - O - O TO220FP-5 (V5)
BAxxBCOWFP O O O O O O O O O O O O TO252-5
BAxxBCOT O O O O O O O O O O O - TO220FP-3
BAxxBCOFP O| O | O O O] O0O|O| O] O O O - TO252-3
BAOOBCOWCP-V5 - - - - - - - - - - - O TO220CP-V5

OProduct structure : Silicon monolithic integrated circuit OThis product is not designed protection against radioactive rays.
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BAXxxBCO Series BAxxBCOW Series BA0O0OBCOWCP-V5 Datasheet

@®Lineup
Maximum output Shutdown Package Output Orderable
current(Max.) Switch voltage(Typ.) Part Number
15V BA15BCOWFP-E2
1.8V BA18BCOWFP-E2
25V BA25BCOWFP-E2
3.0V BA30BCOWFP-E2
3.3V BA33BCOWFP-E2
TO252-5 Reel of 2000 5.0V BAS50BCOWFP-E2
6.0V BAG60BCOWFP-E2
7.0V BA70BCOWFP-E2
8.0V BABOBCOWFP-E2
9.0V BA90OBCOWFP-E2
10.0V BAJOBCOWFP-E2
Variable BAOOBCOWFP-E2
15V BA15BCOWT
1.8V BA18BCOWT
25V BA25BCOWT
With Switch 3.0V BA30BCOWT
3.3V BA33BCOWT
TO220FP-5 Tube of 500 5.0V BAS0BCOWT
6.0V BA60BCOWT
7.0V BA70BCOWT
8.0V BABOBCOWT
2.0V BA90OBCOWT
10.0V BAJOBCOWT
Variable BAOOBCOWT
15V BA15BCOWT-V5
1A 1.8V BA18BCOWT-V5
25V BA25BCOWT-V5
TO220FP-5 (V5) Tube of 500 3.3V BA33BCOWT-V5
50V BA50BCOWT-V5
9.0V BA90OBCOWT-V5
Variable BAOOBCOWT-V5
TO220CP-V5 Reel of 500 Variable BAOOBCOWCP-V5E2
15V BA15BCOFP-E2
1.8V BA18BCOFP-E2
25V BA25BCOFP-E2
3.0V BA30BCOFP-E2
3.3V BA33BCOFP-E2
TO252-3 Reel of 2000 5.0V BAS0BCOFP-E2
6.0V BA60BCOFP-E2
7.0V BA70BCOFP-E2
8.0V BABOBCOFP-E2
9.0V BA90OBCOFP-E2
) 10.0V BAJOBCOFP-E2
No Switch 15V BA15BCOT
1.8V BA18BCOT
25V BA25BCOT
3.0V BA30BCOT
3.3V BA33BCOT
TO220FP-3 Tube of 500 5.0V BA50BCOT
6.0V BA60BCOT
7.0V BA70BCOT
8.0V BA80OBCOT
9.0V BA90BCOT
10.0V BAJOBCOT
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BAXxxBCO Series BAxxBCOW Series BA0O0OBCOWCP-V5

Datasheet

@Block Diagrams / Standard Example Application Circuits / Pin Configurations / Pin Descriptions

[BAXxBCOT] / [BAXXBCOFP]

Pin No. Pin name Function
~GND (TO2523) .
© Vce Supply voltage input
res " . *1
W TOP VIEW N.C./GND NC pin/GND
ouT Voltage output
FIN GND GND™
*1 NC pin for TO252-3 and GND pin for TO220FP-3 and TO220FP-5
(V5).
T ocP *2 T0252-3 only.
1 Vce 2 N.C. 3 . .
Igozsza) PIN External capacitor setting range
ND +
f%o,gsup <TT%2222%':FF;;?5(V5))Z Vee (1Pin) Approximately 0.33uF.
Fig.1 OUT (3Pin) 22uF to 1000uF
XX XX - XX
[BAXXBCOWT] / [BAXXBCOWT-V5] / [BAXXBCOWFP]
ﬂ\GND(TOZSZ-S) TOP VIEW - - -
S y - Pin No. Pin name Function
, 1 CTL Output voltage on/off control
? 2 Vce Supply voltage input
R2 lUQ 3“4“5 3 N.C./GND NC pin/GND™!
TO252-5 4 ouT Power supply output
Rl§ — — 5 N.C. NC pin
ocP
O O FIN GND GND*2
2 3 ):4 G *1 NC pin for TO252-5 and GND pin for TO220FP-5 and TO220FP-5
cTL Vee ;(;‘i)cz'sz-s) ouT N.C. (V5).
N o) *2 TO252-5 only.
j7 7 SVELE s uF u H ” PIN External capacitor setting range
0.33uF
+ + Vcce (2Pin) Approximately 0.33uF.
Fig.2 12345 12345 OUT (4Pin) 22uF to 1000uF
9- TO220FP-5 TO220FP-5 (V5)
[BAOOBCOWT] / [BAOOBCOWCP-V5] / [BAOOBCOWFP] / [BAOOBCOWT-V5]
i TOP VIEW Pin No. | Pin name Function
v AN 1 CTL Output voltage on/off control
o
O 2 Vce Supply voltage input
N 3 N.C./GND i "L
il NC pin/GND
T012223O4C SP g 10725 4 ouT Power supply output
’ 5 C ADJ pin
— — FIN GND GND™
O O *1 NC pin for TO252-5 and GND pin for TO220FP-5 and TO220FP-5
(V5).
*2 TO252-5 only.
PIN External capacitor setting range
Fig.3 Vcce (2Pin) Approximately 0.33uF.
Loaas 12348 OUT (4Pin) 22uF to 1000uF

TO220FP-5 TO220FP-5 (V5)
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BAXxxBCO Series BAxxBCOW Series BA0O0OBCOWCP-V5

Datasheet

@Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Vee 181 \%
T0252-3 12002
TO252-5 130073
Power TO220FP-3 Py 2000 mw
dissipation | TO220FP-5 2000
TO220FP-5 (V5) 2000
TO220CP-V5 2000
Operating temperature range Topr —-40 to +105 °C
Ambient storage temperature Tstg -55 to +150 °C
Maximum junction temperature Timax 150 °C

*1 Must not exceed Pd.

*2 Derated at 9.6mW/°C at Ta>25°C when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).
*3 Derated at 10.4mW/°C at Ta>25°C when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).

*4 Derated at 16mW/°C at Ta> 25°C

@®Recommended Operating Ratings

Parameter Symbol Min. Max. Unit
Input power supply voltage Vec™® 3.0 16.0 \%
Input power supply voltage Vec'® Vo+1.0 16.0 \%
Output current lo - 1 A
Variable output voltage setting value Vo 15 12 \%
*5 When output voltage is 1.5V, 1.8 V, or 2.5 V. *6 When output voltage is 3.0 V or higher.

@®cElectrical Characteristics

BAXxBCO Series BAxxBCOW Series (Unless otherwise specified, Ta = 25°C; Ve, = 3 V; Veepc™)

Parameter Symbol Min. Typ. Max. Unit Conditions
Vo (T) Vo (T) _

Output voltage Vo <0.98 Vo (T) < 1.02 lo = 200mA
Shutdown circuit current Isd - 0 10 pA | Ver = 0V while in off mode
Minimum 1/O voltage difference ‘ AVvd - 0.3 0.5 lo =200mA, Vcc =0.95 x Vo
Output current capacity lo 1 - -
Input stability9 Reg.l - 15 35 mV | Vcc= Vo+1.0V—16V, lo = 200mA
Load stability Reg.L - 35 75 mV | lo=0mA —1A
Temperature coefficlent of Tevo - 2002 - | %C | lo=5mA,Tj=0°C to 125°C
output voltage

Vo (T): Set output voltage

*7 Vo=15V,18V,25V:Vec=33V,Vo=3.0V,33V:Vcc=5YV,
Vo=50V:Vcc:8V,Vo=6.0V:Vcc=9V,Vo=80V:Vcc=11V,
Vo=90V:Vcc=12V,Vo=10.0V:Vcc =13V

*8 Vo233V

*9 Change Vccfrom3.0Vto6Vif1.5V<Vo<25V.

*10 Not 100% tested

BAOOBCOW Series (Unless otherwise specified, Ta=25°C, Vcc=3.3V, Vcr =3V, 10=200mA, Vo=2.5V setting)

Parameter Symbol Min. Typ. Max. Unit Conditions
Shutdown circuit current Isd - 0 10 pA | Ver = OV while in OFF mode
Bias Current b - 0.5 0.9 mA | lo=0mA
Reference voltage(CTL terminal) Ve 1.225 | 1.250 | 1.275 \% lo = 50mA
Minimum 1/O voltage difference AVd - 0.3 0.5 \Y lo = 500mA, Vcc = 2.5V
Output current capacity lo 1 - - A
Ripple Rejection R.R. 44 55 - dB | f=120Hz, ein*?=-20dBV, 10=100mA
Input stability Reg. - 15 30 mV | Vcc=Vo + 1.0 V=16V, lo = 200mA
Load stability Reg.L - 35 75 mV | lo =0mA —1A
Tempergture coefficient of oUPUL | qouy | L | 4002 | - | %PC | lo=5mA, Ti=0°C to 125°C
voltage
Output Short Current los - 0.40 - A Vee=16V
CTL ON Mode Voltage Vthl 2.0 - - Vv ACTIVE MODE, Ip = OmA
CTL OFF Mode Voltage Vth2 - - 0.8 \% OFF MODE, lp = OmA
CTL Input Current lin 40 80 130 pA | lo =0mA
*11 Not 100% tested *12 ein=Input Voltage Ripple
gv;v(\)/ifgh%f_'o’\r/lnco" Ltd. All rights reserved. 4/16 TS202201-0R6R0OA600120-1-2
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BAXxxBCO Series BAxxBCOW Series BAOOBCOWCP-V5 Datasheet

@Typical Performance Curves (Unless otherwise specified, Ta = 25°C, Vcc =8 V, VcTL =2 V, [0 = 0 mA)

Zh T T T T T T 6
T [BASOBCOWFF] [BASDBCOWEF]
2 _ 5
< =
E =
8 S 4
E 1 E L(BJ
: <
x o)
S5 1 S
O
= 5 2
3 =
o 0h 5 .
5] 01
] 0
0 2 4 E g 10 12 14 18 18 I 2 4 f g 10 1% 14 18 18
SUPPLY YOLTAGE :VWoo [W] SUPPLY SOLTAGE Weoo [W]
Fig.4 Fig.5
Circuit Current Input Stability (Ilo=0mA)
6 6 1 1 1 1 1 1 1 1 1 1 1
[BASOBCIWVWEFF] [BASOBCIWVWEP]
5 5 E
, E )
s g
-
s 4 i > 4
> w /
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Fig.6 Fig.7
Input Stability (lo = 1 A) Load Stability
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BAXxxBCO Series BAxxBCOW Series BA0O0OBCOWCP-V5

Datasheet

@Typical Performance Curves - continued
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Ripple Rejection
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Fig.11
Circuit Current Temperature
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BAXxxBCO Series BAxxBCOW Series BA0O0OBCOWCP-V5

Datasheet

@Typical Performance Curves - continued
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Circuit Current Classified by Load
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Fig.14

CTL Voltage vs CTL Current
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CTL Voltage vs Output Voltage
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Fig.15
Thermal Shutdown Circuit

www.rohm.com

© 2012 ROHM Cao., Ltd. All rights reserved.
TSZ22111-15-001

7/16

TSZ02201-O0R6ROA600120-1-2
26.Jun.2012 Rev.001



BAxxBCO Series BAxxBCOW Series BA00OBCOWCP-V5 Datasheet

Application Information
@1/0 equivalence circuit

Vce
] ’ * For the BAOOBCOWT, connect R1 and
vee R2 externally between the C and GND

pins and between the OUT and C pins.

ouT
R2 Equation: Vo =Vc x (R1 + R2) / R1
(Ve =1.25V (Typ.))
R1 The recommended R1 value is
approximately 30 kQ2 to 150 kQ.
Fig.17
@Power Dissipation
e TO220FP-3/TO220FP-5/TO220FP-5-V5) e TO252-3/TO252-5
25 (1) When using an infinite heat sink. 2.0 IC mounted on a ROHM standard board
—_ 1)20.0 6j-c =6.25 ("C/W) E Board size: 70 x 70 x 1.6 mm
2. 20 (1)20. (2) During IC without heat sink operation.| S 16 Copper foil area: 7 x 7 mm
E 0j-a = 62.5 (°C/W) o TO252-5 6ja=96.2 (°C/W)
i, B 1.30 TO252-3 6ja=104.2 (°C/W)
. z
S 15 Q12
= < TO252-5
£ % N
2 10 Q8 0.8
[a N a \
@ < & TO252-3 N .
; 5 N % 04 \Q\
2)2.0 AN RN
) (2 . o .
0 = 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150
AMBIENT TEMPERATURE : Ta [°C] AMBIENT TEMPERATURE : Ta [°C]
Fig.18 Fig.19

The characteristics of the IC are greatly influenced by the operating temperature. If the temperature exceeds the maximum
junction temperature Tjmax, deterioration or damage may occur. Implement proper thermal designs to ensure that power
dissipation is within the permissible range in order to prevent instantaneous damage resulting from heat and maintain the
reliability of the IC for long-term operation.

The following method is used to calculate the power consumption Pc (W).
Pc = (Vcc - Vo) x lo + Vcc x Icca

Power dissipation Pd = Pc Vee - Input voltage

Vo : Output current
] lo :Load current
The load current lo is calculated: lcca : Circuit current

Pd - Vcc x lcca
Vcec - Vo

lo =

Calculation Example:
Vee =6.0Vand Vo=5.0V at Ta=85°C

o< 0.676 — 6.0 x Icca 6ja=96.2°C/W — -10.4mW/°C
6.0-5.0 25°C =1300mW — 85°C = 676mW

lo = 550mA (Icca ~ 20mA)
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BAxxBCO Series BAxxBCOW Series BA00OBCOWCP-V5 Datasheet

Refer to the above and implement proper thermal designs so that the IC will not be used under excessive power dissipation
conditions under the entire operating temperature range.

The power consumption Pc of the IC in the event of shorting (i.e. the Vo and GND pins are shorted) can be obtained from
the following equation:

Pc = Vcce x (Icca + Ishort) (Ishort: short current).

@Peripheral Circuit Considerations
e VVce pin
Insert a capacitor (0.33uF approx.) between Vcc and GND.
The capacitance will vary depending on the application. Use a suitable capacitance and implement designs with
sufficient margins.

¢ GND pin
Verify that there is no potential difference between the ground of the application board and the IC.
If there is a potential difference, the set voltage will not be output accurately, resulting in unstable IC operation.
Therefore, lower the impedance by designing the ground pattern as wide and as short as possible.

¢ CTL terminal

CTL 2kQ The CTL terminal turns on at an operating power
supply voltage of 2.0 V or higher and turns off at 0.8 V
or lower.
There is no particular order when turning the power
supply and CTL terminals on or off.

Fig.20 Input Equivalent Circuit

@®\Vo Terminal
Insert a capacitor between the Vo and GND pins in order to prevent output oscillation.

10.0
YA %
N AL Z
o 10 2222222222222
ouT =,
- L] > % 05
+ - 0.2 Stable region
22 yF :
0.1
0.075 y
0.05 V27X Oscillation region 7~
0 200 400 600 800 1000 lo[mA]
Fig.21 Output Equivalent Circuit Fig.22 ESR vs. lo (22uF)

The capacitance may vary greatly with temperature changes, thus making it impossible to completely prevent oscillation.
Therefore, use a tantalum aluminum electrolytic capacitor with a low ESR (Equivalent Serial Resistance). The output will
oscillate if the ESR is too high or too low, so refer to the ESR characteristics in Fig.22 and operate the IC within the stable
region. Use a capacitor within a capacitance between 22uF and 1,000pF.

Below figure, it is ESR-to-lo stability Area characteristics, measured by 22u F -ceramic-capacitor and resistor connected in series.
This characteristic is not equal value perfectly to 22u F -aluminum electrolytic capacitor in order to measurement method.
Note, however, that the stable range suggested in the figure depends on the IC and the resistance load involved, and can
vary with the board’s wiring impedance, input impedance, and/or load impedance. Therefore, be certain to ascertain the
final status of these items for actual use.

Keep capacitor capacitance within a range of 22uF to 1000uF. It is also recommended that a 0.33uF bypass capacitor be
connected as close to the input pin-GND as location possible. However, in situations such as rapid fluctuation of the input
voltage or the load, please check the operation in real application to determine proper capacitance.
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BAxxBCO Series BAxxBCOW Series BA00OBCOWCP-V5 Datasheet

@Operational Notes
1. Absolute maximum ratings
An excess in the absolute maximum ratings, such as supply voltage, temperature range of operating conditions, etc., can break
down the devices, thus making impossible to identify breaking mode, such as a short circuit or an open circuit. If any over rated
values will expect to exceed the absolute maximum ratings, consider adding circuit protection devices, such as fuses.

2. GND voltage
The potential of GND pin must be minimum potential in all operating conditions.

3. Thermal design
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating
conditions.

4. Inter-pin shorts and mounting errors
Use caution when positioning the IC for mounting on printed circuit boards.
The IC may be damaged if there is any connection error or if pins are shorted together.

5. Actions in strong electromagnetic field
Use caution when using the IC in the presence of a strong electromagnetic field as doing so may cause the IC to
malfunction.

6. Testing on application boards
When testing the IC on an application board, connecting a capacitor to a pin with low impedance subjects the IC to stress.
Always discharge capacitors after each process or step. Always turn the IC's power supply off before connecting it to or
removing it from a jig or fixture during the inspection process. Ground the IC during assembly steps as an antistatic
measure. Use similar precaution when transporting or storing the IC.

7. Regarding input pin of the IC

This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them
isolated.
P-N junctions are formed at the intersection of these P layers with the N layers of other elements, creating a parasitic
diode or transistor. For example, the relation between each potential is as follows:

When GND > PIN A and GND > PIN B, the P-N junction operates as a parasitic diode.

When GND > PIN B, the P-N junction operates as a parasitic transistor.
Parasitic diodes can occur inevitable in the structure of the IC. The operation of parasitic diodes can result in mutual
interference among circuits, operational faults, or physical damage. Accordingly, methods by which parasitic diodes
operate, such as applying a voltage that is lower than the GND (P substrate) voltage to an input pin, should not be used.

8. Ground Wiring Pattern
When using both small signal and large current GND patterns, it is recommended to isolate the two ground patterns,
placing a single ground point at the ground potential of application so that the pattern wiring resistance and voltage
variations caused by large currents do not cause variations in the small signal ground voltage. Be careful not to change
the GND wiring pattern of any external components, either.

9. Thermal shutdown circuit
The IC incorporates a built-in thermal shutdown circuit (TSD circuit). The thermal shutdown circuit (TSD circuit) is designed
only to shut the IC off to prevent thermal runaway. It is not designed to protect the IC or guarantee its operation. Do not continue
to use the IC after operating this circuit or use the IC in an environment where the operation of this circuit is assumed.

10. Overcurrent Protection Circuit
An overcurrent protection circuit is incorporated in order to prevention destruction due to short-time overload currents.
Continued use of the protection circuits should be avoided. Please note that the current increases negatively impact the temperature.

11. Damage to the internal circuit or element may occur when the polarity of the Vcc pin is opposite to that of the other pins in
applications. (l.e. Vcc is shorted with the GND pin while an external capacitor is charged.) Use a maximum capacitance
of 1000uF for the output pins. Inserting a diode to prevent back-current flow in series with Vcc or bypass diodes
between Vcc and each pin is recommended.
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Resistor Transistor (NPN)
B Diod B (PINB)
ypafi ore (PINA) (PINB) C — R S—
| E H i
[ — 1 i
Diode for preventing back current flow '
GND Ny - !

Parasitic elements or

. N \ transistors
N
(PINA) D AANA ?2

1
Vee . W\ o
, N
N lt N
'
'
'

Output pin i
P substrate \Parasmc elements ‘ P substrate t parasitc dlemens
7';7 GND Parasitic elements 7';7 GND 7ir
GND
Fig.23 Bypass Diode Fig.24 Example of Simple Bipolar IC Architecture

Status of this document

The Japanese version of this document is formal specification. A customer may use this translation version only for a reference
to help reading the formal version.

If there are any differences in translation version of this document formal version takes priority.
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@Ordering Information

@Physical Dimension Tape and Reel Information

TO252-3

B A x x B C 0 x x x| - E2
| T |
— —
Part Output voltage |Current Shutdown |Packages Packaging and forming specification
Number |00:Variable capacity switch FP:T0O252-3 E2: Embossed tape and reel
Other:Fixed BCO: 1A W : Include TO252-5 None: Container tube
None:Without |T : TO220FP-3
TO220FP-5
TO220FP-5(V5)
CP : TO220CP-V5

<Tape and Reel information>
6.5+0.2 Tape Embossed carrier tape
02 | /€05 uanti 2000pcs
8 51501 / 2.3+0.2 Q Y e
] 0.5+0.1 Direction E2
- (N T of f?e((:-:-do The direction is the 1pin of product is at the lower left when you hold
o ( reel on the left hand and you pull out the tape on the right hand )
] wn
g E
5 O P \ )
1002[ TJ?I& O O O O O O O O O OO O o0 o O 0
065 IS 065 [ 1 [ 1 [ 1 [ 1 [ 1
0.5+0.1 ° ° ° ° °
0.75
2.3+0.2] 2.3+0.2 1.0+0.2 { I g .
. . v 1pin/ Direction of feed \
_—
(Unit : mm) Reel #Order quantity needs to be multiple of the minimum quantity.
TO252-5
<Tape and Reel information>
6.540.2 2.340.2 Tape Embossed carrier tape
uanti 2000pcs
40.2 Cc0.5 0.5+0.1 Q Yy P
1 I i X1 . E2
§ (I?flrfz?(ljon The direction is the 1pin of product is at the lower left when you hold
| AN H ( reel on the left hand and you pull out the tape on the right hand )
3 p
& ( 3 Y 1
s O b
oo | O 00 OO0 OO0 000000 0 O0O0
m é?m — N'I [ 1 [ 1 [ 1 [ 1 [ 1
i 0.5:0.1 ° ° ° ° PY
0.5 | |27
' 1.0+0.2 k I 7
v 1pin Direction of feed \
_—
(Unit : mm) Reel #Order quantity needs to be multiple of the minimum quantity.
TO220CP-V5
4520 <Tape and Reel information>
100183 232£01 Tape Embossed carrier tape
r{‘< Quantity 500pcs
NP Directi E2
SNl irection The direction is the 1pin of product is at the lower left when you hold
53 ¢ of feed ( reel on the left hand and you pull out the tape on the right hand )
N +H| N O O
) ; g \} ]
I
o O0OO0000OO0OO0OO0OO0OOOOOOOO0O0OO
3ot HJ HJ o o o ® ®
@ A
S Tllosdx0a
0.92
Lasy L778 I 0 A A A U AR AN
@ OO0OO0OO0O0O0O0OOLLOOOOOOOOOOO
] L \
f Direct f feed
. \ \ Reel 1pin - |reF ion 0 eef : .
(Unit : mm) *Order quantity needs to be multiple of the minimum quantity.
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BAxxBCO Series BAxxBCOW Series BAOOBCOWCP-V5
TO220FP-3
< i ion>
100°93 1593 Tape'and Reel information
o 70703 r‘ 0.2 Container Tube
< 01| ¢3.240.1 28701 -
« Quantity 500pcs
’7\/ M ; Direction of feed | Direction of products is fixed in a container tube
<oy -
So F
T g
S {
| =
=, -
£
& P —_—
et B
0 i ff—
2.540.5 2sat05  055°8 5 ‘ 2.6+0.5 E
(Unit : mm) s Order quantity needs to be multiple of the minimum quantity.
TO220FP-5
< i ion>
100°83 25793 Tape_and Reel information
~ 03 5 Container Tube
=] 7.020: 03.2+0.1 2801 -
@ Quantity 500pcs
t =] Direction of feed | Direction of products is fixed in a container tube
oy 77—@{ =
29« i -
2 g o !
S22 .
I
£ i ‘ ‘ 1.2
I | —
3 0.8 ‘
2.85
(Unit : mm) *Order quantity needs to be multiple of the minimum quantity.
TO220FP-5(V5)
100783 15703 <Tape and Reel information>
~ : 2% i
gl |7or8: 03.240.1 2813% Container Tube
o ‘ Quantity 500pcs
: = Direction of feed | Direction of products is fixed in a container tube
<o 4—
9| ; -
% 2 g Y [
5ol g . | v
H B Sl | < NE
S I 8 | &
1 ‘ 0.8 ‘ _—)
05401 Jl T 585
8.15
(Unit : mm) #Order quantity needs to be multiple of the minimum quantity.
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@®Marking Diagrams

TO252-3
(TOP VIEW)

[ ]

Part Number Marking

K

\_k

TO252-5
(TOP VIEW)

[ ]

Part Number Marking

\_k

K

LOT Number

TO220CP-V5 (TOP VIEW)

O

kLOT Number

TO220FP-3 (TOP VIEW)

Part Number Marking

LOT Number

g
/

TO220FP-5 (TOP VIEW)

O

O

Part Number Marking

LOT Number

g
/

TO220FP-5 (V5) (TOP VIEW

Part Number Marking

LOT Number

7
/

O

Part Number Marking

LOT Number

7
/
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PgrrtheLa::Leer Package Part Number Marking
BA15BCOWFP-E2 15BCOW
BA18BCOWFP-E2 18BCOW
BA25BCOWFP-E2 25BCOW
BA30BCOWFP-E2 30BCOW
BA33BCOWFP-E2 33BCOW
BA50BCOWFP-E2 T0252-5 50BCOW
BA60BCOWFP-E2 60BCOW
BA70BCOWFP-E2 70BCOW
BASOBCOWFP-E2 80BCOW
BA9OBCOWFP-E2 90BCOW
BAJOBCOWFP-E2 JOBCOW
BAOOBCOWFP-E2 00BCOW
BA15BCOWT 15BCOW
BA18BCOWT 18BCOW
BA25BCOWT 25BCOW
BA30BCOWT 30BCOW
BA33BCOWT 33BCOW
BAS0BCOWT TO220FP-5 50BCOW
BA60BCOWT 60BCOW
BA70BCOWT 70BCOW
BASOBCOWT 80BCOW
BA9OBCOWT 90BCOW
BAJOBCOWT JOBCOW
BAOOBCOWT 00BCOW
BA15BCOWT-V5 15BCOW
BA18BCOWT-V5 18BCOW
BA25BCOWT-V5 25BCOW
BA33BCOWT-V5 TO220FP-5 (V5) 33BCOW
BASOBCOWT-V5 50BCOW
BA9OBCOWT-V5 90BCOW
BAOOBCOWT-V5 00BCOW
BAOOBCOWCP-V5E2 TO220CP-V5 00BCOW
BA15BCOFP-E2 BA15BCO
BA18BCOFP-E2 BA18BCO
BA25BCOFP-E2 BA25BCO
BA30BCOFP-E2 BA30BCO
BA33BCOFP-E2 BA33BCO
BAS0BCOFP-E2 T0252-3 BA50BCO
BAGOBCOFP-E2 BAGOBCO
BA70BCOFP-E2 BA70BCO
BASOBCOFP-E2 BASOBCO
BA9OBCOFP-E2 BA9OBCO
BAJOBCOFP-E2 BAJOBCO
BA15BCOT BA15BCO
BA18BCOT BA18BCO
BA25BCOT BA25BCO
BA30BCOT BA30BCO
BA33BCOT BA33BCO
BAS0BCOT TO220FP-3 BA50BCO
BAGOBCOT BAGOBCO
BA70BCOT BA70BCO
BASOBCOT BABOBCO
BA90OBCOT BA9OBCO
BAJOBCOT BAJOBCO
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Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representative in advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are designed and manufactured for use under standard conditions and not under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses arising from the use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice - GE Rev.002
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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