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TB9021FNG 
TOSHIBA Bi-CMOS Integrated Circuit Silicon Monolithic 

TB9021FNG 
 

 
  Low Dropout Voltage Regulator with Watchdog Timer 
 
     TB9021FNG is a 5V Voltage regulator for Automotive  

Micro Controller. 5V regulator Circuit and Watch Dog  
Timer for external MCU are built-in and achieve High 
accuracy Output Voltage (5V±0.1V）with 200mA Current.  
and reducing external Parts. Abnormal Detection Function 
such as Current Limiter and Over Temperature Detection 
are also built-in.   

 
 
 
 
 

Feature 
 High Accuracy Output Voltage : 5V±0.1V 
 Output Current                  : 200mA (Current Limiter 300mA(typ.)） 
 IN-OUT Drop Voltage            : 0.25V (ILOAD=200mA） 
 Low Standby Current            : 30μA(typ.) 
 Various Abnormal Detection      : Over Temperature/Current Limiter/Reverse Connection 
 Low Voltage Detection           : 4.2V(typ.) & 4.7V(typ.) Selectable 
 Power On  Reset               : Reset Signal Time Length Adjustable 
 Watch Dog Timer                : WINDOW Type  Lower Detection : “CK” lower frequency than setting time by “CT” 

                                                 Higher Detection :”CK” higher frequency than 1ms(typ.) during 10ms 
 The product(s) is/are compatible with RoHS regulations (EU directive 2011 / 65 / EU) as indicated,  if any, on the 

packaging label ("[[G]]/RoHS COMPATIBLE", "[[G]]/RoHS [[Chemical symbol(s) of controlled substance(s)]]", "RoHS 
COMPATIBLE" or "RoHS COMPATIBLE, [[Chemical symbol(s) of controlled substance(s)]]>MCV"). 

 
 
 
 
 
 
 
 
 
 
 
 

      P-HTSSOP16-0505-0.65-001 
 
Weight: 0.062g    (typ.) 
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TB9021FNG 
INTERNAL BLOCK DIAGRAM AND PIN LAYOUT       

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

【Note】 Some of the functional blocks,circuit,or constants in the block diagram may be  
omitted or simplified for explanatory purpose. 

 

 

PIN LAYOUT 
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TB9021FNG 
 

PIN CONNECTION 
PIN No. PIN NAME DEFINITION 

1 TC 
RESET signal width of RESET Timer and Watch Dog Timer setting PIN. 
Connect Capacitor(CT) to GND. Refer Electrical Spec, for the detail of Timer signal width. 

3 SEW 

Watch Dog Timer Type Selection 
SEW=GND : WINDOW Type. Refer to the section of the Watch Dog Timer-2. 
SEW=VO   : Reset at CK＞TWD(set by “CT”). Refer to the section of the      

Watch Dog Timer-1.  
This setting should be fixed on PCB. (cannot change “SEW” in the operation) 

4 WS 
Watch Dog Timer Enable/Disable. 
  WS=GND : Watch Dog Timer Enable 
  WS=VO  : Watch Dog Timer Disable 

5 GND GND 

6 CK Clock Input for Watch Dog Timer. 
7 TEST0 TEST PIN. Connect to GND on PCB. 

8 NRST Output of Reset Signal. Build-In Pull Up resistance 10kΩ to VO. 

9 GND GND 
10 TEST1 TEST PIN. Connect to GND 

11 SEV 
The selector of RESET Detection Voltage. 
SEV=GND : RESET Detection Voltage  :  4.7V(typ.) 
SEV=VO  :       〃                 :  4.2V(typ.) 

13 VO Output of 5V regulator. Current Capacity 200mA. 

16 VB Power Input  

2,12, 
14,15 

NC Non Connection 

 

 

 

 

SELECTABLE FUNCTION TABLE 
          Low Voltage Detection Voltage 

SEV Detection Voltage VTH (typ.） 
 L (GND） 4.7V 

H (VO） 4.2V 

 

          Watch Dog Timer Clock Abnormal Hi Frequency detection 
SEW WDT CK Hi-Freq. Detection 

 L (GND） Enable 
H (VO） Disable 

 

          Watch Dog Timer Enable 
WS WDT 

 L (GND） Enable 
H (VO） Disable 

 

 



 

 
2014-10-17 4 

TB9021FNG 
 

Functional Description 
Watch Dog Timer -1 

For TB9021FNG built-in Watch dog Timer Function, the signal clock which is made by software of  
external MCU is needed to input to PIN”CK”. External Capacitance which is connected to PIN”TC” is  
continuously and alternatively perform the charge and the discharge between VTC-H and VTC-L of  
internal setting voltage. And when Rising Edge of the signal PIN ”CK” is detected at voltage charge,  
it is switched to discharge. Thus when external MCU work properly, the voltage of PIN”TC” does not  
reach to VTC-H. But when MCU has problem and the software does not work properly , the signal of  
PIN”CK” disappear and the voltage of PIN”TC” reach to VTC-H and PIN”NRST” output “L” until the  
voltage of PIN”TC” drop to VTC-L. After this voltage drop to VTC-L, the signal of PIN”NRST” return  
to “H(Normal) and PIN”TC” start charge the voltage again. This signal of PIN”NRST” can be used  
for external MCU reset. Each Time is decided by external Capacitance which is connected to PIN”TC”  
as follows. 

 
              TPR(Signal of Power On Reset: POR)    (s)   = 2 x CT (μF) (typ.) 

TWD-S(the detection Time of WDT) (s)   = 2 x CT (μF) (typ.) 
TRST-S(Signal width of Reset)      (ms) = 7 x CT (μF) (typ.) 

 
      The following shows TB9021FNG Function.  

- Start Up of VO(5V) 
- Power On Reset: POR 
- Watch Dog Timer Reset Operation: WDT 
- VO Low Voltage Detection and recovering Reset Operation 

 

     Timing Chart (1) 
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TB9021FNG 
Watch Dog Timer -2 

      TB9021FNG Watch Dog Timer has Abnormal Detection of Input “CK” Frequency. 
      When Input clock frequency of PIN”CK” is faster than 1msec.(typ.) and it is continuously input for 
      10msec., TB9021FNG detect as abnormal Hi-speed Input of “CK” and output “L” from PIN”NRST”  

during 1msec.(typ.). (see the following Time chart (2)) 
 

      Timing Chart (2) 
 

 

 

 

 

 

 

 

 

 

 

 

 

Watch Dog Timer Enable/Disable 
      Watch Dog Timer Enable/Disable is as follows. 

 

       Timing Chart (3) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    (Note)  Refer “Electrical Specification” for the above Symbol. 
                Timing charts may be simplified for explanatory purpose. 
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TB9021FNG 
ABSOLUTE MAXIMUM RATING (Ta = 25°C) 

CHARACTERISTICS SYMBLE PIN VALUE UNIT 

Input Voltage 
VIN1 VB 50 

V 
VIN2 VB -16 (*） 

Output Current 
ILOAD VO 200 

mA 
IOUT NRST 1 

Operating Temperature Topr － -40 to 125 °C 

Junction Temperature Tj － -40 to 150 °C 

Strage Temperature Tstg － -55 to 150 °C 
(Note)  

 The absolute maximum ratings of a semiconductor device are a set of specified parameter 
values, which must not be exceeded during operation, even for an instant.  If any of these  
rating would be exceeded during operation, the device electrical characteristics may be  
irreparably altered and the reliability and lifetime of the device can no longer be guaranteed.  
Moreover, these operations with exceeded ratings may cause break down, damage and/or  
degradation to any other equipment.   Applications using the device should be designed such  
that each maximum rating will never be exceeded in any operating conditions. Before using,  
creating and/or producing designs, refer to and comply with the precautions and conditions set 
forth in this documents. 

  (Note)  
 * REVERSE BATTERY 

 
  THERMAL RESISTANCE DATA (Ta = 25°C) 

CHARACTERISTICS SYMBLE VALUE UNIT 

Power Consumption PD 2.8 W 

Thermal Resistance θj-a 44.3 °C/W 

Over Temperature Detection TSD 165 °C 
(Note)  This Over Temp. Detection is worded over the Maximum Rating Temperature and 

shipping test does not perform at the Maximum Rating Temperature. 
 
 
    Power Dissipation of the Package 
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Static Electrical Characteristics 

(The follows are under condition VB = 6 to 18 V, Tc = −40 to 125°C unless otherwise the follows) 

CHARACTERISTICS SYMBOL PIN CONDITION MIN TYP. MAX UNIT 

DC CHARACTERISTICS 

Current 
Consumption 

Icc1 VB ILOAD<200μA        *1 ― 30 60 
μA Icc2 VB 200μA≤ILOAD<1mA   *1 ― 60 120 

Icc3 VB 1mA≤ILOAD          *1 ― ― 420 

Regulator 
Output Voltage VREG VO  4.9 5.0 5.1 V 

LINE Regulation 
VLINE1 

VO 
VB=6 to 18V, ILOAD=10mA ― ― 10 

mV 
VLINE2 VB=6 to 50V, ILOAD=10mA ― ― 20 

LOAD Regulation VLOAD VO VB=14V, ILOAD=1 to 100mA ― ― 20 mV 
Temperature Coefficient  VO  ― 0.01 ― %/°C 
IN-OUT Drop Voltage VDROP VO VB=5V ILOAD=200mA ― 0.25 ― V 

Current Limiter ILIMIT VO  ― 300 ― mA 

RESET TIMER DC CHARACTERISTICS 

INPUT Current 
IIH SEV,WS 

SEW,CK 
VIN=VO -1 ― 1 

μA 
IIL VIN=GND -1 ― 1 

Input Threthold Voltage VTH 
SEV,WS 
SEW,CK 

 0.2×VO ― 0.8×VO V 

Output Voltage VOL NRST IOL=1mA ― ― 0.5 V 
Input Current IIN TC  ― -1 ― μA 

Reset Detection  
Voltage 

VTH47 
VO 

SEV=GND ― 4.7 ― 
V VTH42 SEV=VO ― 4.2 ― 

Vhys  ― 0.1 ― 

AC CHARACTERISTICS 
Power On Reset time TPR NRST   ― 2×CT ― s 
WDT detection Time TWD-S NRST  ― 2×CT ― s 

WDT Abnormal Freque- 
ncy Detection cycle 

TWD-FW NRST  ― 1.0 ― ms 

WDT Abnormal Freque- 
ncy Detection period 

TWD-FD NRST  ― 10 ― ms 

WDT Reset  
Signal Width 

TRST-S NRST   ― 7×CT ― ms 

Reset Signal Width at  
Abnormal Frequency    

Detection 
TRST-F NRST  ― 1.0 ― ms 

WDT Input Clock Width TW CK  1 ― ― μs 
* : Current Consumption Icc1 and Icc2 do not include LOAD Current (ILOAD.) 
* : Unit of CT is (μF). 
* : The above Specification, Power On Reset Time, Watch Dog Timer and Reset Signal Width do not include the 

tolerant of external Capacitance “CT”. 

 
 
External Capacitance 

Parts MIN MAX UNIT 

CT 0.0022 0.22 μF 

     (Note) Charging current of the “CT” is a small value 1μA(typ.). 
           And affect the reset signal time width when there is a leak in the small to “CT”. 
           The setting of the capacitor, should be small leakage current.   
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APPLICATION CIRCUIT DIAGRAM 
  (ex. 1)  Watch Dog Timer Low Voltage Detection is in case 4.7V, Abnormal High and Low Speed  

frequency of Watch Dog Timer Clock “CK” Detection available. 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (ex.2)  Watch Dog Timer Low Voltage Detection is in case 4.2V, Abnormal Low Speed frequency of   

Watch Dog Timer Clock “CK” Detection available. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Note)   

- C1 and C2 are Capacitance for absorbing disturbances, noise, etc. Connect each capacitor as  
close to the IC as possible. 

- Install the product correctly. Otherwise, it may result in break down, damage and/or deterioration  
to the product or equipment.  

- The application circuits shown in this document are provided for reference purposes only.  
Especially, a thorough evaluation is required on the phase of mass production design. Toshiba  
dose not grant the use of any industrial property rights with these examples of application  
circuits.     
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TB9021FNG 
PACKAGE: P-HTSSOP16-0505-0.65-001                                      

 Unit: mm   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Weight: 0.062g (typ.) 
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RESTRICTIONS ON PRODUCT USE 
• Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information in this 

document, and related hardware, software and systems (collectively "Product") without notice. 

• This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's 
written permission, reproduction is permissible only if reproduction is without alteration/omission. 

• Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. 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 Product could cause loss of human life, bodily injury or damage to property, 
including data loss or corruption. Before customers use the Product, create designs including the Product, or incorporate the Product into their 
own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without 
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in 
the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. 
Customers are solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the 
appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any information 
contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and 
(c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' 
PRODUCT DESIGN OR APPLICATIONS. 

• PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY 
HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN 
LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific 
applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment 
used in the aerospace industry, medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic signaling 
equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, devices related to electric power, 
and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR 
PRODUCT. For details, please contact your TOSHIBA sales representative. 

• Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part. 

• Product 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. 

• The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any 
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any 
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise. 

• ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR 
PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES 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 (2) 
DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR 
INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 
ACCURACY OF INFORMATION, OR NONINFRINGEMENT. 

• Do not use or otherwise make available Product or related software or technology 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). Product and related software and technology 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 Product or related software or technology are strictly prohibited except in compliance with all applicable export laws and 
regulations. 

• Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please 
use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without 
limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS A RESULT OF 
NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS. 
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