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Small and high accuracy Temperature Sensor IC Series @@ Pb 4=
Free RoH

Detect Temperature ~.£1eC RoHS

Changeable

Thermostat Output

Temperature Sensor IC

BDFO O CIO0G Series

@ Description
Low quiescent current (16uA), high accuracy thermostat (temperature switch) ICs
Built in temperature sensor, reference voltage regulator, D/A converter, and comparator
Detecting temperature by itself, OS terminal state is changed at logically.
Open Drain Output ( Active L ) is available in BDFI0G series.

@ Features
1) Detection Temperature Range -10~+130°C by 8 products.
2) *=2.5°C Step Selectable Detection Temperature with C1 and C2.
3) Hysteresis Temperature ( typically 10°C )
4) High Accuracy Analog Output ( typically +3.5°C@Ta=30°C )
5) Analog Output Temperature Sensitivity ( typically -10.8mV/°C )
6) Low Supply Current ( typically 16uA )
7) Small Package ( typically 2.90mm %X 2.80mm %X 1.25mm )
8) ESD Rating 8kV ( HBM )
9) Excellent Ripple Rejection Characteristic

@ Applications
Thermal Protection for Electrical Equipment (NoteBook PC, Cell phone, FPD-TV, etc.)
FAN Control for Thermal Management
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@® Products Variation

BDF oo 0 G
Detection Temperature Output Format Package
(Center Temperature) (Open Drain, Active Low) (SSOP6)
120:120°C 040: 40°C
110:110°C 030: 30°C
100:100°C 020: 20°C
090: 90°C 010: 10°C
080: 80°C 000: 0°C
070: 70°C 910:-10°C
060: 60°C 920:-20°C
050: 50°C
Temperature / Output Format Table
C1, C2 status description (L:Low, O:Open, H: High )
Detection Temperature (°C)
Product OS Output Format
Name | C L L L H H H o] o] o] Marking
C2 L H 0 L H 0 L H 0
BDF1200G 1100 | 1125 | 1150 | 1175 | 1200 | 1225 | 1250 | 1275 | 130.0 FO
BDF1000G 90.0 925 95.0 975 | 1000 | 1025 | 105.0 | 107.5 | 110.0 F4
BDF0800G 70.0 72.5 75.0 715 80.0 825 85.0 875 90.0 FA
BDF0600G 50.0 52.5 55.0 57.5 60.0 62.5 65.0 67.5 70.0 Open Active FE
BDF0400G 300 | 325 350 | 375 | 400 | 425 | 450 | 475 50.0 | Drain Low FJ
BDF0200G 10.0 125 15.0 175 | 200 22.5 250 | 275 30.0 FN
BDF0000G -10.0 -71.5 -5.0 -2.5 0.0 25 5.0 7.5 10.0 FS
BDF9200G -300 | -275 | =250 | -225 | -200 | =175 | -150 | -125 | -10.0 FW
@ Absolute Maximum Ratings ( Ta =25°C )
PARAMETERS SYMBOL LIMIT UNIT
Power Supply Voltage Vpp -0.3t07.0" V
Input Voltage (C1, C2) Vin -0.3 to Vpp+0.3 \%
Input Current (C1, C2) Iin -1.0, +0.1 mA
OS terminal Voltage Vos -0.3t07.0 V
OS terminal Current los 5.0 mA
Power dissipation Pd 540%2 mw
Storage Temperature Range Tetg -55 to 150 °C
*1. Not to exceed Pd
*2. Reduced by 5.40mW for each increase in Ta of 1°C over 25°C
( mounted on 70mm x 70mm X 1.6mm Glass-epoxy PCB )
@® Recommended Operating Condition
PARAMETERS SYMBOL MIN. TYP. MAX. UNIT
Power Supply Voltage VDD 2.9 3.0 55 \%
Operating Temperature Range Topr -30 - 130 °Cc
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@® TEMPERATURE ACCURACY ( unless otherwise specified, Vpp = 3.0V )

LIMIT

PARAMETER SYMBOL MIN. | TYP. | MAX. UNIT CONDITIONS
Thermostat ( Temperature Switch )
Detection Temperature Tacc ) 0 +4.0 °c Ta =-30°C~115°C
Accuracy +5.0 Ta= ~130°C
Detectli_|on Temperature Thys 75 10.0 125 °c
ysteresis
Analog Output
| VTemp Temperature Accuracy | TTemp | - | - [ £35 | °c |Ta=30%C

@® ELECTRICAL CHARACTERISTICS ( unless otherwise specified,

Vpp = 3.0V, Ta=25°C )

LIMIT
PARAMETER SYMBOL MIN. TVP. | MAX. UNIT CONDITIONS
Supply Current IDD - 16.0 20.0 uA C1,C2=3.0V
Analog Output
VTemp Output Voltage VTemp 1.716 | 1.753 | 1.790 V Ta =30°C
VTemp Temperature Sensitivity VSE -10.28 | -10.68 | -11.08 | mV/°C | Ta=-30to 100°C
. difference of
VTemp Load Regulation AVTempRL - - 1 mV IOUT - OUA / 2UA
OS Output Open Drain
OS Leakage Current IL - - 1.0 uA 0OS: 5.0V
OS Output Voltage VOL - - 0.4 V linOS = 1.2mA
C1,C2
Input L Voltage VIL GND - 0.6 V
Input H Voltage VIH 2.4 - VDD V
Radiation hardiness is not designed.
@ Package Outline
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@ PIN Description

PIN
PIN NO. NAME FUNCTION COMMENT
. . Refer to 2/7 page for the temperature set.
1 C2 Detection temperature setting ( Temperature / Output Format Table )
2 GND GROUND
Output voltage in inverse
3 VTemp | proportion to the temperature gi%?:c?hpiEhNi;ts;?igr:ce input node
(TYP.-10.68mV/°C) 9 '
4 VDD POWER SUPPLY
: . Refer to 2/7 page for the temperature set.
5 C1 Detection temperature setting ( Temperature / Output Format Table )
.- Open Drain type
6 0S Digital thermostat output Use the pull-up resistor over 10k Q2.

@ Equivalence Circuit

C1,C2 (O]
VDD
L M\—e——TJos
c1,c2[ ] M L\
® [ ] GND
GND D Please connect the pull-up resistor over 10k Q.
VTemp
vDD [ ]
GND [ ]

Please don’t connect the pull-down resistor

@ Block Diagram

C2 |1 OUT — 6| OS
GND | 2 Vref » L5 C1
|| = ]

TEMP ]
VTemp E SENSOR Iref — 4| VDD
R
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@ Functional Diagram ( ex. Detection Temperature 100°C )
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@ Reference Data
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@ Caution On Use

1) Absolute Maximum Ratings
An excess in the absolute maximum ratings, such as supply voltage, temperature range of operating
conditions, etc., can break down devices, thus making impossible to identify breaking mode such as a
short circuit or an open circuit. If any special mode exceeding the absolute maximum ratings is assumed,
consideration should be given to take physical safety measures including the use of fuses, etc.

2) GND voltage
Make setting of the potential of the GND terminal so that it will be maintained at the minimum in any

operating state.

3) Pin short and mistake fitting
When mounting the IC on the PCB, pay attention to the orientation of the IC. If there is a placement

mistake, the IC may be burned up.

4) Operation in strong electric field
Be noted that using ICs in the strong electric field can malfunction them.

5) Mutual impedance
Use short and wide wiring tracks for the power supply and ground to keep the mutual impedance

as small as possible. Use a capacitor to keep ripple to a minimum.

eProduct Designations (Selecting a model name when ordering)

B D F 1 2 0 0 G — T R
ROHM model Part number Package type TR = Reel-wound embossed taping
SSOP6
<Dimension> <Tape and Reel information>
Tape Embossed carrier tape

Quantity 3000pcs

Direction TR
of feed (The direction is the 1pin of product is at the upper light when you hold
reel on the left hand and you pull out the tape on the right hand)
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@ The contents described herein are correct as of June, 2008

@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and confirm with ROHM CO.,LTD.

@ Any part of this application note must not be duplicated or copied without our permission.

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

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

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or otherwise dispose of the same, implied right or license to practice or commercially exploit any intellectual property rights or other
proprietary rights owned or controlled by ROHM CO., LTD. is granted to any such buyer.

@ The products described herein utilize silicon as the main material.

@ The products described herein are not designed to be X ray proof.

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

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

Contact us for further information about the products.
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