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Abstract

This reference guide explains the applications of the TCR5BM/8BM series of LDO-regulators for
battery-powered mobile devices to the digital-core power supply of CMOS image sensors,
including the features and characteristics of these products. Please refer to the Digital Core Power
Supply of the CMOS Image Sensor when designing the Digital Core Power Supply using the
TCR5BM/8BM Series.
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1. Introduction

LDOs (Low Drop Out) regulators are widely used in a variety of electronic devices, including mobile
devices such as smartphones and tablets, which are strongly required to be compact and lightweight
and to save power.

TCR5BM/8BM series described in this guide divides the power supply line of the output drive circuit
from the input terminal through which the output current flows to form an external bias terminal,
and thus realizes extremely low dropout voltages (minimum voltage difference between input and
output) of 100 mV (typical) in TCR5BM series, and of 170 mV (typical) in TCR8BM series, by setting
a voltage higher than the input here. At the same time, it also ensures stable operation at low
voltages and high output currents.

The maximum output current is 500 mA (typical) in TCR5BM series, and 800 mA (typical) in
TCR8BM series. Both series are fixed output voltage types, and a wide range of output voltages is
available from 0.8 V to 3.6 V, so you can select the one with the most suitable output voltage for
various applications. For the lineup of output voltages, refer to section 5.4 of this guide.

Both products use small DFN5B packages (1.2 mmx1.2 mmx0.38 mm) to contribute to the
miniaturization and thinning of the packages.

Refer to the datasheet for details of TCR5BM/8BM series-related features. Also refer to the following
link destination application note for details of the main characteristics of LDO.

To download the datasheet forTCR5BM Series md Click Here
To download the datasheet for TCR8BM Series - Click Here
About the power efficiency of the two-power LDOs - Click Here
About the load transients of LDOs - Click Here
About the ripple rejection - Click Here

About oscillations of LDOs - Click Here

About optimize thermal designs - Click Here
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2. Characteristics Required for CMOS Image Sensor Power
Supply

As shown in Fig. 2.1, CMOS image sensor generally consists of three power supplies: a digital
power supply, an analog power supply, and an I/O power supply. Although the performance required
for each power supply differs, this guide explains the applications of the LDO regulator TCR5BM/8BM
series to digital core power supply that require particularly high current loads.

Digital power supply is used for the core of CMOS image sensor and low-voltage power supply for
MIPI® high-speed interfaces. Currently, voltages of around 1.0 to 1.2 V are the mainstream. However,
these voltages tend to be lower, and are expected to reach around 0.8 to 1.2 V in the future.

The characteristic of the digital power supply is that a current of several hundred mA or more flows
instantaneously as a peak current depending on the current consumption of the core part and the
setting of the interface signal. If the output voltage fluctuates greatly in response to a sudden
increase or decrease in the load current, a control logic malfunction or camera malfunction may
occur, leading to abnormal operation of the entire CMOS image sensor. For this reason, the load
transient response characteristics become most important. In addition, to avoid logic malfunction
due to noise, a stable low voltage must be supplied. Therefore, the capability to remove the switching
noise of a DC-DC converter with built-in PMIC, i.e. high ripple rejection ratio, is required.

In addition, CMOS sensors are very sensitive to heat generation, and the power supplies themselves
need to consume less power because the temperature rise around them caused by heat generation
is kept as low as possible.

2 input LDO regulator TCR5BM/8BM series can realize these performances of a load transient
response with small change, the high ripple rejection ratio, and low power dissipation needed by the
digital power supply of CMOS image sensor in a small area. Specific circuit configurations and
required characteristics are described below.

Depending on the expected output current, select TCR5BM series for 500 mA or less and TCR8BM
series for 500 mA or more.

* MIPI: MIPI is MIPI Alliance, Inc. A registered trademark.
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500 to 800 mA
0.8t0 1.2V b
TCR5BM/8BM Digital

CMOS
300 mA Approx. 2.8 V b
4 Analog Image
LDO

Sensor IC

1.8V —_—
300 mA 1/0
LDO

Fig. 2. 1 CMOS Image Sensor Power Configuration
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3. Application Circuit

3.1. Typical Connection Diagram

vouT

VIN VBIAS TOSHIBA
IC1
4 VIN VOouT ]
—— ON
2 VBIAS GND 5
OFF ——
o S
e — TCR5BMxxA/TCR8BMxxA
3 T
/77 /77 77

Fig. 3.1 TCR5BM/TCR8BM Application Circuit for CMOS Image Sensors

3.2. Bill of Materials

Table 3.1 Bill of Materials

|
1CIV|| C3

22uF

/77

Package Standard
Item Part | Quantity | Manufacturer | Value Product name Description namg dimensions
mm (inch)
TCRsBMxxA (+) | OUBHE curent
1 IC1 1 TOSHIBA - Output current DFN5B 1.2x1.2
*
TCR8BMxxA (*) 800 mA
Ceramic 0.6x0.3
2 1 1 1 Wk 6.3V £20 % - (0201)
Ceramic 0.6x0.3
3 2 1 0.1k 6.3V £20 % i (0201)
Ceramic 1.6x0.8
4 3 1 22 pF 10V £20 % - (0603)
* In the circuit diagram and the bill of materials, the xx part of
the product name is a number indicating the output voltage.
Ex.) When Vour=1.2 V, TCR5BM12A/TCR8BM12A
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4. Circuit and Board Design

4.1. Points to Be Noted in Design

When using TCR5BM/8BM series-based digital power supplies for CMOS image sensors, the
following describes the points to be noted in designing circuit and boards.

® About entering VBIAS
VBIAS pin is used as a power supply for the circuit that drives the output elements. Input a
voltage that is 2.5 V or higher and VOUT voltage +1.4 V or higher here. Use a stable power
supply as much as possible for the external voltage input here. Noise may adversely affect the
output voltage through the LDO drive circuit.
The start-up sequence of the external power supply should be in the order of VBIAS — VIN —
CONTROL.

® External Capacitors
Ceramic capacitors can be used in TCR5BM/8BM series. However, some types may have very
large thermal properties. When selecting a capacitor, carefully consider the operating
environment. We also recommend using ceramic capacitors with ESR of 1.0 Q or less. For stable
operation, connect a capacitor of 1 pF or more to the VIN pin, 0.1 pF or more to VBIAS pin, and
2.2 YF or more to VOUT pin.

® Mounting on a Printed Circuit Board
Although TCR5BM/8BM series is designed with sufficient consideration for oscillation, such as
with a built-in phase compensation capacitance, oscillation may occur due to the effects of wiring
resistors and L components, depending on external conditions such as the printed circuit board
pattern and usage environment.
As a general precaution, route the VIN and GND wires so that they do not form loops, and keep
the wiring area as large as possible to reduce the wiring resistance. Pay special attention to
routing of the path through which input/output current flows so that VIN and GND inside the
LDO are not affected by the common impedance. Be careful not to route VBIAS wires too long,
as they are more susceptible to noises.
Also, if the output capacitor is far from VOUT terminal, it will be easily affected by the wiring
resistor and L components. For more stable power supply operation, mount the output capacitor
as close to VOUT terminal as possible. Separate the wiring to be connected as close to VOUT
terminal as possible (where possible, at the base of the terminal) from the wiring to which the
output current flows so that the resistance of the wiring does not become common-impedance.
If oscillation occurs, optimize the value and position of the capacitor while checking the output
waveform on the actual device.
Refer to Fig. 4.1 for the wiring pattern routing image described above.
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TCR5BMxxA/TCR8BMxxA (*)

VING 3hVIN CONTROLIE— ¢ External Input
ar
LOu/e VT VOUT VBIAS 1—02 VBIAS
I
{[ GND c2
LOAD T = T 0.1pF/6.3V
L 22p§10v

i? GND (Case)
* The xx part of the product name in the circuit diagram

is @a number indicating the output voltage.
Ex.) When Voyr=1.2 V, TCR5BM12A/TCR8BM12A

Fig. 4.1 Wiring Pattern Routing Image

® Allowable loss
Design the printed circuit board pattern with as much margin as possible against heat generation
during maximum loss (power dissipation) assumed in actual use conditions. Take into account
the worst case of each parameter such as ambient temperature, input voltage and output
current in the actual environment to be used, and take derating of about 1.2 to 1.5 times for
the maximum loss (power dissipation) assumed.

® Overcurrent protection circuit and overheat protection circuit
Although TCR5BM/8BM series has built-in foldback type overcurrent circuit and overheat
protection circuit, these do not guarantee that the device's operation is constantly kept within
its maximum ratings. Please note that the product may deteriorate and affect reliability
depending on the operating conditions.
Nor does it warrant that the Product will not be destroyed in any event. Otherwise, the output
terminal and GND terminal may be in an incomplete short mode, resulting in damage.
When using TCR5BM/8BM Series, please refer to the above and the absolute maximum ratings
stated in our "Semiconductor Reliability Handbook" or data sheet, etc., and take appropriate
derating into consideration so that the absolute maximum ratings will not be exceeded in any
case. We recommend that you take adequate safety measures such as fail-safe in the set.
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4.2. Dropout Voltage: Vpo

The data sheet defines the minimum difference between the input and output voltages required to
output a given voltage. It is sometimes referred to as the minimum input-output voltage difference.

The lower this value, the less power is consumed.

In TCR5BM/8BM series, the power supply route to the gate drive circuit of the output element is
separated from the input terminal (VIN), and a separate bias terminal (VBIAS) is provided to achieve
low dropout voltage.
The drop-out voltage characteristics of TCR5BM/8BM series-products with Vour=0.8 to 1.2 V, which
are suitable for digital power supplies of CMOS image sensors, are shown below. Please refer to

them for applications.

160 | 160
140 | 140
120 _AMax (%) 120 ==
. ~ 100
g 122 | _Typ. E &5 = - Typ.
> o > 60
40 | i o 40
20 | ,.t-’_'_,".'.- e Vour=0.8 V 20 Vour=0.9 V, 0.95 V
5 0
100 200 300 400 500 600 100 200 300 400 500 600
Iour(MA) Iour(mA)
160 . 160
140 _ Max (*) 140 //__..Max (*)
120 == ' 120 '
E 122 = = _. Typ. g 122 —7 "/"_.-Typ.
g - 2
> 60 : ~ 60
40 40
20 Vour=1.0 V 20 Vour=1.05V, 1.1V
0 0
100 200 300 400 500 600 100 200 300 400 500 600
Iour(mA) Tour(mMA)
160 160
140 =" [LEEEE] 140 i Max (*)
120 ’ 120
< 100 == - Typ. < 100 = Typ.
€ w0 £ 80
> 60 > 60 =
40 = 40 - / ;
" Vour=1.15 V 50 = Vour=1.2V
0 0
100 200 300 400 500 600 100 200 300 400 500 600
Lour(MA) Ioyr(mA)
Fig. 4.2 Drop-out Voltage Characteristics of TCR5BM Series
(VBIAS=3-3 \/, VOUT=0-8 to 1.2 V)
* The condition for the maximum value includes the total temperature range.
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300 300
250 250
- Max (*)
200 o Max(*) 200 =
= - s -
. - =1
£ 150 . _Typ. £ 150 — - TYP.
>ﬁ /./ ""‘. >c> ’// ] -
100 e e 100 D
50 /:/ = Vour=0.8 V =0 _/-fi_//f:j—' Vour=0.9V
0 f,{-’-"" 0 =
0 200 400 600 800 1000 g <K =i el &40 LI
Tour(mA) Tour(mA)
300 300
250 250
- Max (*) //Max *)
200 - 200 -
s ~ < L7
= ] > AT
£ 150 —~ = Typ. £ 150 o =P
>r\ /.// v - ;r‘\ // 2 La=
100 ra 100 o
- e / — e
50 = o Vour=0.95 V 50 /{'f, - Vour=1.0 V
.;4:/" /:—/'""
0 & 0 =
0 200 400 600 800 1000 0 200 400 600 800 1000
Tour(mA) Ioyr(mA)
300 300
250 Max (*) 250 - Max (*)
= "
200 = 200 =
— 1 = - T
= ~ T = # yp
E 150 = = 1P E 150 // o
=] - - 2 e
= _'/’ —= —FT > // e
100 = 100 e
/.o . ". .“_,/f' =
50 AT Vour=1.05 V 50 e Vour=1.1V
D i >
0 = 0 P
0 200 400 600 800 1000 0 =00 400 600 800 1000
Iour(mA) Tour(mA)
300 300
= / == 250 // Max (*)
200 7 200 f/,/’// .
s == .- Typ. S : - Typ.
£ 150 /'/ s E 150 /'/ e
g A= g 7 )
> et > ot -
100 i 100 i
50 s Vour=1.15V 50 /,-f",»" Vour=1.2 V
o L o £
0 200 400 600 800 1000 0 200 400 600 800 1000
Iour(mA) Tour(mA)
Fig. 4.3 Drop-out Voltage Characteristics of TCR8BM Series
(Veas=3.3 V, Vour=0.8 to 1.2 V)
* The condition for the maximum value includes the total temperature range.
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4.3. Load Transient Response: AVour

Indicates the peak value of the fluctuation that instantaneously appears in the output voltage in
response to a stepwise change in the load current.

Since the resistance value of the load connected to the output of the LDO is not constant, the
output current also fluctuates accordingly, but TCR5BM/8BM Series has excellent response
performance to sudden current changes and provides stable constant-voltage operation.

The following shows the load transient response characteristics of TCR5BM/8BM series. The
appropriate Vour for the digital power supply of CMOS image sensor is 0.8 to 1.2 V. Please refer to
this section when applying the load transient response characteristics.

‘
T
i OUT.

| (500 mA/div.)

Vour=0.8 V

(500 ps/div.)

| IOUT

(500 mA/div.)

|

1 Vour=0.9 V .
3 Ve (500 ps/div.)
| (100 mV/div.)

(100 mVv/div.)

P — —

| NSNS S SN S S —

|
|
i
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Fig. 4.4 Load Transient Response for TCR5BM Series
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Fig. 4.5 Load Transient Response for TCR8BM Series
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4.4. Ripple Rejection Ratio: R.R

Also known as the ripple compression ratio or PSRR (Power Supply Rejection Ratio, it indicates the
ratio of the ripple voltage component superimposed on the input voltage to the ripple voltage
component appearing on the output voltage at that time. The larger this value, the smaller the ripple
component appearing in the output. However, the denominator and numerator may be swapped and
displayed as a minus value. In this case, the smaller the value is better.

To determine the impact of power supply noise on the load side, LDOs with low-voltage outputs
are also highly sensitive to this characteristic.

The following shows the frequency characteristics of the ripple rejection ratio of TCR5BM/8BM series
with Vour=0.8 to 1.2 V, which is suitable for the digital power supply of CMOS image sensor.
Characteristics when the output capacitance Cour is 2.2 JUF and 22 pF are described. Please use them
as a reference for determining external constants when applying.
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Fig. 4.6 Ripple Rejection Frequency Characteristics of TCR5BM Series
(V1N= 1.35 V, VBIAS=3-3 V, IQUT= 10 mA)
©2020 14 /23 2020-10-22

Toshiba Electronic Devices & Storage Corporation

Rev.1



TOSHIBA

RD150-RGUIDE-01

140 140
—Cour=2.2 pF —Coyr=2.2 pF
120 —— Cour=22 pF 120 — Cor=22 |F
S 100 A < 100
c \ c "f\‘\
2 80 S 80 [\ |
(8] Q
T 60 5 60 XA
@ &’
a4 S 40
& \ 4
20 | Vour=0.8V 20 { Vour=0.9 V \/
0 ‘ 0
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Frequecy (kHz) Frequency (kHz)
140 140
—Coyr=2.2 pF — Cour=2.2 pF
B 120 | N ——Cour=22 pF 120 — Cour=22 pF
=z A =
- 100 ! : g 100
o
B 80 A S 80
2 =
g 2
o 60 o 60
a @
S 40 g 40
[
20 Vour=1.0 V 20 | Vour=1.05V
0 0
0.01 0.1 1 10 100 1000 10000 0.01 01 1 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
140 140
——Cour=2.2 uF ——Cour=2.2 uF
120 ——Cour=22 pF 120 7@% —Cour=22 pF
S 80 /\ 5 =0 i
B g
@ K
T 60 v 60
@ o
S 40 g 40
x (4 \
20 | Vour=1.1V ' 20 1 Vour=1.2 V \/
0 0 I I A
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
Fig. 4.7 Ripple Rejection Frequency Characteristics of TCR8BM Series
(VIN=VOUT+0-3 V, VBIAS=3-3 V, IOUT= 10 mA)
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4.5. Other Electrical Characteristics

In addition to the three items described in the previous section, the datasheet contains various
electrical characteristics. These are also briefly described below. The data sheet contains values
when Ta (ambient temperature) =25 °C, but some items contain values within the range of Ta =-
40 to 85 °C.

® Output-voltage accuracy: Vour
The output voltage is distributed at a constant width with the set value as the center due to
factors such as variations in internal circuit elements. This field is a width value indicating the
maximum and minimum. TCR5BM/8BM series is lined up by the output voltage value, and when
the output voltage is 1.8 V or less, it is displayed as a ratio to the output voltage, and when it
is greater than 1.8 V, it is displayed as a voltage value.

® Line regulation: Reg-line
This value indicates the fluctuation range of the steady output voltage within the range of the
input voltage.

® | oad regulation: Reg-load
This value indicates the steady-state fluctuation range of the output voltage within the output
current (load). This term indicates the fluctuation of the steady value. It is different from the
load transient response.

® Quiescent current: Igiasony, Iincon)
Indicates the current flowing to the VIN pin or VBIAS pin when the LDO is operated with no load
connected to the output and no output current flowing. The smaller it is, the more efficient it is.
Control pull-down current (below) is not included.

® Stand-by current: Igiasorr), Iin(oFF)
Indicates the current that flows to the VIN pin or VBIAS pin while the LDO operation is stopped
by the control pin. This current is the standby current for the set, which may cause the battery
to drain. The smaller the current, the better the set.

® Control pull down current: Icrt
This is the current that flows into the control terminal when the control terminal is set to HIGH.

® Under voltage lockout: Vyvio
Threshold value for the input voltage at which the undervoltage protection operation is
performed.

® Temperature coefficient: Tecvo
Temperature coefficient of the output voltage within the operating temperature range (-40 to

© 2020 16 /23 2020-10-22

Toshiba Electronic Devices & Storage Corporation Rev.1



TOSHIBA

RD150-RGUIDE-01

85 °C). Displays the change in output voltage when the temperature changes by 1 °C in ppm
relative to the output voltage at normal temperature (25 °C).

Output noise voltage: Vno
This value indicates the magnitude of the noise component appearing in the output voltage.

Control voltage: Vcrony, Vcrorr)

Indicates the range of applied voltage to the control terminal that turns LDO ON or OFF. This
indicates that the LDO is turned on securely within the control voltage (ON) range and turned
off securely within the control voltage (OFF) range. Note that this does not indicate ON/OFF
switching threshold. Be sure to set the voltage of HIGH signal to be applied to the control
terminal and the voltage of the LOW signal to be within this voltage.

The threshold is distributed between the control voltage (ON) and the control voltage (OFF).

Current limit: Ic.

Indicates the value of the output current at which overcurrent protection is activated. Wiring
through which the output current flows should have a width such that there is no problem even
if this current flows at a minimum.

Output discharge on resistance: Rsp
Indicates the resistance value at which the charge stored in the output capacitor is discharged
when the LDO is set to OFF.

4.6. Other Functions
TCR5BM/8BM series also has the following built-in functions.

® Overcurrent protection
If the output current exceeds the limit current due to a load error or short circuit, the output
voltage begins to drop, and the output current also decreases. This protects the product from
power dissipation when an error occurs. A circuit with such protection characteristics is called a
foldback type.

® Thermal shutdown
If a large current continues to flow due to an incomplete short circuit in the load, etc., and the
LDO temperature rises above the set value, the LDO is placed in the standby state to shut off
the output to prevent damage.

® Inrush current reduction
When the output is turned on, the charging current of the output capacitor flows. If this current
is too large, the overcurrent protection circuit may malfunction and become impossible to rise,
or overshoot may occur in the output voltage. To prevent this, this function limits the current
flowing through the output capacitor.
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® Under voltage lockout
This function stops LDO operation to prevent malfunction when the input voltage drops below
the operating range.

® Auto-discharge
This function discharges the remaining charge of the output capacitor when the output is turned
off by control terminal control.
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5. Product Overview

5.1. TCR5BM/8BM Series

The TCR5BM/8BM series are CMOS single-output voltage regulators with an on/off control input,
featuring ultra low dropout voltage, high PSRR, low inrush current and fast load transient
response.

A differentiating feature is the use of a secondary bias rail as a reference voltage that allows ultra
low dropout of 100 mV (Typ.) at Iout = 500 mA (1.1 V output, Veias = 3.3 V) in TCR5BM series,
170 mV (Typ.) at Iour = 500 mA (1.1 V output, Veias = 3.3 V) in TCR8BM series.

These voltage regulators are available in fixed output voltages between 0.8 V and 3.6 V, and
capable of driving up to 500 mA in TCR5BM series, up to 800 mA in TCR8BM series. Other features
include overcurrent protection, thermal shutdown, and Auto-discharge.

Each series are offered in the ultra small plastic mold package DFN5B (1.2 mm x 1.2 mm; t 0.38
mm).

As small ceramic input and output capacitors can be used with the TCR5BM/8BM series, these
devices are ideal for portable applications that require high-density board assembly such as cellular
phones.

Features
e Low dropout voltage
TCR5BM Series Vpo = 100 mV (typical) @ 1.1 V out, Veias = 3.3 V, Iour = 500 mA
TCR8BM Series Vpo = 170 mV (typical) @ 1.1 V out, Veias = 3.3V, Iout = 800 mA
e Low stand-by current
TCR5BM/8BM Series I giasorr) = 1 A (max.)
e Low quiescent current
TCR5BM series I gias(on) 19 PA (typical) @ Veias = 5.3V, Iour = 0 mA)
TCR8BM series I giasion)y = 20 PA (typical) @ Veias = 5.5V, Ioutr = 0 mA)
e Wide output voltage line-up: (Vour = 0.8 to 3.6 V)
e Built-in overcurrent protection circuit

e Built-in thermal shutdown circuit

e Inrush current reduction circuit built-in

e Built-in low-voltage malfunction prevention circuit

e Built-in auto-discharge function

e CONTROL pin and GND pin are connected in a pull-down manner.

e Ultra-small-outline package: DFN 5B (1.2 mm x 1.2 mm ; £ 0.38 mm)
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5.2. Appearance and Terminal Arrangement

VIN CONTROL
4 5 3

! © | (Top view)

1 2
VOUT VBIAS

BOTTOM VIEW ILLUSTRATION

* The center electrode is GND.

Fig. 5.1 External View and Pin Layout of TCR5BM/8BM Series

5.3. Internal Circuit Block Diagram
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Fig. 5.2 Internal Circuit Blocks for TCR5BM/8BM Series
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5.4. Product List

e TCR5BM series
Table 5.1 List of TCR5BM Series/Product Labeling

Product name. Vout (V) Indication of | Product name. Vout (V) | Indication of
TCR5BMO0O8A 0.8 ONS8 TCR5BM21A 2.1 2N1
TCR5BMO0O85A 0.85 ONJ TCR5BM22A 2.2 2N2
TCR5BMO0O9%A 0.9 ON9 TCR5BM23A 2.3 2N3
TCR5BMO0O95A 0.95 ONK TCR5BM24A 2.4 2N4
TCR5BM10A 1.0 1NO TCR5BM25A 2.5 2N5
TCR5BM105A 1.05 INA TCR5BM26A 2.6 2N6
TCR5BM11A 1.1 1N1 TCR5BM27A 2.7 2N7
TCR5BM115A 1.15 1INB TCR5BM28A 2.8 2N8
TCR5BM12A 1.2 1N2 TCR5BM285A 2.85 2NJ
TCR5BM125A 1.25 INC TCR5BM29A 2.9 2N9
TCR5BM13A 1.3 1N3 TCR5BM295A 2.95 2NK
TCR5BM14A 1.4 1N4 TCR5BM30A 3.0 3NO
TCR5BM15A 1.5 1IN5 TCR5BM31A 3.1 3N1
TCR5BM16A 1.6 1N6 TCR5BM32A 3.2 3N2
TCR5BM17A 1.7 1N7 TCR5BM33A 3.3 3N3
TCR5BM18A 1.8 1N8 TCR5BM34A 3.4 3N4
TCR5BM19A 1.9 1N9 TCR5BM35A 3.5 3N5
TCR5BM20A 2.0 2NO TCR5BM36A 3.6 3N6

e TCR8BM series
Table 5.2 List of TCR8BM Series/Product Labeling

Product name Vourt (V) Indication of Product name Vout (V) | Indication of
TCR8BMO8SA 0.8 0P8 TCR8BM21A 2.1 2P1
TCR8BMO85A 0.85 0OPJ TCR8BM22A 2.2 2P2
TCR8BMO9A 0.9 0P9 TCR8BM23A 2.3 2P3
TCR8BMO0O95A 0.95 OPK TCR8BM24A 2.4 2P4
TCR8BM10A 1.0 1P0O TCR8BM25A 2.5 2P5
TCR8BM105A 1.05 1PA TCR8BM26A 2.6 2P6
TCR8BM11A 1.1 1P1 TCR8BM27A 2.7 2P7
TCR8BM115A 1.15 1PB TCR8BM28A 2.8 2P8
TCR8BM12A 1.2 1P2 TCR8BM285A 2.85 2P]
TCR8BM125A 1.25 1PC TCR8BM29A 2.9 2P9
TCR8BM13A 1.3 1P3 TCR8BM295A 2.95 2PK
TCR8BM14A 1.4 1P4 TCR8BM30A 3.0 3P0
TCR8BM15A 1.5 1P5 TCR8BM31A 3.1 3P1
TCR8BM16A 1.6 1P6 TCR8BM32A 3.2 3P2
TCR8BM17A 1.7 1P7 TCR8BM33A 3.3 3P3
TCR8BM18A 1.8 1P8 TCR8BM34A 3.4 3P4
TCR8BM19A 1.9 1P9 TCR8BM35A 3.5 3P5
TCR8BM20A 2.0 2P0 TCR8BM36A 3.6 3P6
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5.5. Terminal Description
Table 5.3 Pin Description of TCR5BM/8BM Series

Pin Pin name | Function

number

1 VOUT Output terminal
For stable operation, it is recommended to use a capacitor of 2.2 yF or
more (ESR=1Q or less).

2 VBIAS Bias power supply input pin
The maximum input voltage for this pin is 6 V. For stable operation, it is
recommended to use a capacitor of 0.1 uF or more (ESR=1 Q or less).

3 CONTROL | Output ON/OFF control terminal
When this pin is set to "High", the output is turned ON, and when it is set
to "Low", the output is turned OFF. This pin is pulled down internally. For
OPEN, the output will be OFF.

4 VIN Power input terminal
The maximum input voltage for this pin is 6 V. For stable operation, it is
recommended to use a capacitor of 1 pF or more (ESR=1 Q or less).

5 GND Ground terminal
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Terms of Use

This terms of use is made between Toshiba Electronic Devices and Storage Corporation (“We"”) and customers who
use documents and data that are consulted to design electronics applications on which our semiconductor devices
are mounted (“this Reference Design”). Customers shall comply with this terms of use. Please note that it is assumed
that customers agree to any and all this terms of use if customers download this Reference Design. We may, at its
sole and exclusive discretion, change, alter, modify, add, and/or remove any part of this terms of use at any time
without any prior notice. We may terminate this terms of use at any time and for any reason. Upon termination of
this terms of use, customers shall destroy this Reference Design. In the event of any breach thereof by customers,
customers shall destroy this Reference Design, and furnish us a written confirmation to prove such destruction.

1. Restrictions on usage

1. This Reference Design is provided solely as reference data for designing electronics applications. Customers shall
not use this Reference Design for any other purpose, including without limitation, verification of reliability.

2. This Reference Design is for customer's own use and not for sale, lease or other transfer.

3. Customers shall not use this Reference Design for evaluation in high or low temperature, high humidity, or high
electromagnetic environments.

4. This Reference Design shall not be used for or incorporated into any products or systems whose manufacture,
use, or sale is prohibited under any applicable laws or regulations.

2. Limitations

1. We reserve the right to make changes to this Reference Design without notice.

2. This Reference Design should be treated as a reference only. We are not responsible for any incorrect or
incomplete data and information.

3. Semiconductor devices can malfunction or fail. When designing electronics applications by referring to this
Reference Design, customers are responsible for complying with safety standards and for providing adequate designs
and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a
malfunction or failure of semiconductor devices could cause loss of human life, bodily injury or damage to property,
including data loss or corruption. Customers must also refer to and comply with the latest versions of all relevant our
information, including without limitation, specifications, data sheets and application notes for semiconductor devices,
as well as the precautions and conditions set forth in the "Semiconductor Reliability Handbook".

4. When designing electronics applications by referring to this Reference Design, customers must evaluate the whole
system adequately. Customers are solely responsible for all aspects of their own product design or applications. WE
ASSUME NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

5. No responsibility is assumed by us for any infringement of patents or any other intellectual property rights of
third parties that may result from the use of this Reference Design. No license to any intellectual property right is
granted by this terms of use, whether express or implied, by estoppel or otherwise.

6. THIS REFERENCE DESIGN IS PROVIDED "AS IS". WE (a) ASSUME NO LIABILITY WHATSOEVER, INCLUDING
WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF
DATA, AND (b) DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO THIS
REFERENCE DESIGN, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

3. Export Control

Customers shall not use or otherwise make available this Reference Design for any military purposes, including
without limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological
weapons or missile technology products (mass destruction weapons). This Reference Design may be controlled under
the applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign
Trade Law and the U.S. Export Administration Regulations. Export and re-export of this Reference Design are strictly
prohibited except in compliance with all applicable export laws and regulations.

4. Governing Laws
This terms of use shall be governed and construed by laws of Japan.
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