TOSHIBA

TPCT4203

TOSHIBA Field Effect Transistor Silicon N-Channel MOS Type (U-MOSIV)

TPCT4203

Lithium-lon Battery Applications (1Cell)

Lead(Pb)-Free

Small footprint due to a small and thin package

Low source-source ON-resistance: Rss (ON) = 25.5 mQ (typ.)
High forward transfer admittance: |Yfs| = 18 S (typ.)

Low leakage current: Isss = 10 pA (max) (Vss = 20 V)
Enhancement mode: Vih =0.5t0 1.2V (Vgs =10V, Is = 200 pA)
Common drain

Absolute Maximum Ratings (Ta = 25°C)

Unit: mm
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Characteristic Symbol Rating Unit
Source-source voltage Vsss 20
Gate-source voltage VGss +12
DC (Note 1) Is 6
Source current A
Pulse (Note 1) Isp 24
Power dissipation
(t=10s) (Note 2a, 3) PD 147 w
Power dissipation
(t=10s) (Note 2b, 3) PD 0.47 w
Single-pulse avalanche energy E 468 mJ
(Note 4) AS )
Avalanche current IAR 6 A
Repetitive avalanche energy
(Note 2a, 5) EAR 0.058 mJ
Channel temperature Tch 150 °C
Storage temperature range Tstg -55to 150 °C

Note: Using continuously under heavy loads (e.g. the application of high
temperature/current/voltage and the significant change in
temperature, etc.) may cause this product to decrease in the
reliability significantly even if the operating conditions (i.e.
operating temperature/current/voltage, etc.) are within the
absolute maximum ratings. Please design the appropriate
reliability upon reviewing the Toshiba Semiconductor Reliability
Handbook (“Handling Precautions”/Derating Concept and
Methods) and individual reliability data (i.e. reliability test report
and estimated failure rate, etc).

Weight: 9.7 mg (typ.)

Circuit Configuration
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2 I 3
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TOSHIBA TPCT4203

A WARNING
[Handling Precaution for Power MOSFET in use of Protection Circuit for Battery Pack]

Flame-retardant resins of UL94-V0 flammability class are used in packages, however, they are not
noncombustible.

Use a unit, for example PTC Thermistor, which can shut off the power supply if a short-circuit occurs. If the power supply
is not shut off on the occurring short-circuit, a large short-circuit current will flow continuously, which may cause the
device to catch fire or smoke. The product listed in this document is intended for usage in Lithium lon Battery charge and

discharge control application. So it is responsible for customer when using the product in the different application.

Thermal Characteristics

Characteristic Symbol Max Unit
Thermal resistance, channel to ambient o
(t =10 s) (Note 2a, 3)| Rih(ch-a) 85 ciw
Thermal resistance, channel to ambient o
Rth (ch-a) 266 C/W

(t=10s) (Note 2b, 3)
This transistor is an electrostatic-sensitive device. Handle with care.

Marking (Note 6)

Lot code (month) Lot No.

Pin #1
> O
: 203 i
Part No. —> e
(or abbreviation code) [| — 4 :|_ Product-specific code

Lot code \A dot indicates
(year) Lead(Pb)-Free

Note 1: Ensure that the channel temperature does not exceed 150°C.
Note 2:

(a) Device mounted on a glass-epoxy board (b) Device mounted on a glass-epoxy board

FR-4 FR-4
254 x25.4x0.8 254 x254x0.8
(unit: mm) (unit: mm)

(a) (b)
Note 3: The power dissipation and thermal resistance values are shown for both the FETs.
Note 4: Vss =16V, Tch = 25°C (initial), L=1.0mH, Rg=25Q, IAR=6 A
Note 5: Repetitive rating: pulse width is limited by max channel temperature.

Note 6: The circle “o” on the upper left of the marking indicates Pin 1.
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TOSHIBA TPCT4203

Electrical Characteristics (Ta = 25°C)

Characteristic Symbol Test Condition Min Typ. Max Unit
Gate leakage current less Vas=+12V,Vgs=0V (Note 8) — — +100 nA
Source cutoff current Isss Vgs=20V,Vgs=0V (Note 8) — — 10 pA
VBR)sss |[ls=10mA,Vgs=0V (Note 8) 20 — —
Source -source breakdown voltage \%
VBR)ssx |ls=10mA,Vgs=-12V (Note 8) 8 — —
Gate threshold voltage Vih Vgs =10V, Is = 200uA (Note 8) 0.5 — 1.2 \%
Ves=25V,Is=3A (Note 7) 28 37 49
Source -source ON-resistance Rss(ON) |Vgs=4.0V,Is=3A (Note 7) 21 27 32 mQ
Ves=45V,Is=3A (Note7) 19 25.5 31
Forward transfer admittance [Yts]| Vss=10V,Is=3 A (Note 8) 9 18 — S
Input capacitance Ciss — 790 —
Vgs=10V,Vgs=0V,f=1MHz
Reverse transfer capacitance Crss — 120 — pF
(Note 8)
Output capacitance Coss — 190 —
Rise time t Is=3A _ 40 _
' >V Vout
GS
Turn-on time ton ov 9, — 60 —
Switching time c ? ns
Fall time t 5 & — 90 —
Vss =10V
Turn-off time toff Duty £ 1%, tw =10 ps (Note 8) _ 190 _
Total gate charge Qq Vss~16V,Vgs=5V,Is=6A — 11 — c
n
Gate-source charge 1 Qgs1 (Note 8) | — 2.5 —
Diode (source-source) forward voltage Vsse IsR=6A,Vgs=0V (Note 9) — — -1.2 \%
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TOSHIBA TPCT4203
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TOSHIBA TPCT4203
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TOSHIBA TPCT4203
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Note 7: Gate 1 and Gate 2 are connected to the same gate voltage (Vgs).
Note 8: FET1 measurement: Gate 2 and Source 2 are shorted together.
FET2 measurement: Gate 1 and Source 1 are shorted together.
Note 9: FET1 measurement: 4.5V (Vgs) is applied to Gate 2.
FET2 measurement: 4.5V (Vgs) is applied to Gate 1.
Note 10: FET1 measurement: Gate 1 and Source 1 are shorted together, Vgs is applied across Gate 2 and Source 2.

FET2 measurement: Gate 2 and Source 2 are shorted together, Vgs is applied across Gate 1 and Source 1.
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TOSHIBA TPCT4203

Note11:  [Mounting condition]
The TPCT4203 should be soldered onto a pc board with up to two reflow passes at the recommended reflow
conditions. The second reflow process should be performed within two weeks after the first reflow process.

[Manual repair after reflow soldering]
The package leads that have not been soldered properly may be repaired at most once per lead using a soldering
iron. Care should be taken so that stress is not applied to the device, especially to the base of a lead, during the
repair process.

« infrared reflow soldering

(1) It is recommended to heat the top and bottom of the device with far- and mid-infrared rays. (See Figure 1.)

Medium infrared ray heater
(reflow)

Product flow | l*fl

\90'_\_'\ / = ==
A\'¢

Long infrared ray heater {preheating)
Figure 1. Heating the top and bottom of the device with far- and mid-infrared rays

(2) Examples of recommended reflow temperature profile

Figure 2 shows the recommended temperature profile for using eutectic solder. Figure 3 shows the recommended
temperature profile for using lead (Pb)-free solder.
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Figure 2. Recommended temperature profile Figure 3. Recommended temperature profile
for eutectic solder for lead(Pb)-free solder

Hot-air reflow soldering
For the recommended temperature profiles, see Figures 2 and 3.

Using a soldering iron (for both eutectic and lead (Pb)-free solder)
Complete soldering within ten seconds for iron temperatures of up to 260°C or within three seconds for iron
temperatures of up to 350°C.
Each lead may be heated at most once.
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TOSHIBA TPCT4203

Note12:(1) [Mechanical stress]

The TPCT4203 is very small and thin. Excessive mechanical stress may damage the package and/or chip. To avoid
damage to the device, the distortion factor should be kept below 2000ue or within the shaded area in Figure 4. Keep in
mind that the stress applied to the device varies, depending on the shape, material, trace patterns, parts layout and other
conditions of the pc board. Thus the integrity of the device should be tested on the actual application board. In addition,
the end product should provide adequate headroom above the top (marking) side of the TPCT4203 so that no
mechanical stress will be applied to it.

The distortion factor (€) is given by: e =6 hS/ (L * L)

h: Board thickness S =Bend L = Support-to-support distance

Recommended area Board thickness: h = 0.6 mm
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Figure 4. Support-to-support distance vs. bending

Test method (reference standard JEITA ED-4702A):

The test board is placed on supports with the TPCT4204 face-down. The supports are placed with a distance of
31 mm as shown in Figure 5 below. Stress is applied to the test board as shown in Figure 6.

Test board: FR-4 glass epoxy board (JIC C 6484) measuring 36 mm x 6 mm x 0.6 mm

6 mm - <4+——}+— Mounted lengthwise
2.5 mm 36 mm 2.5 mm
STP
: i - i —

Uy

< Support

- A

Distance between support: 31 mm
Figure 5. Placement

Stress

_— //:f Deflection
7 //////////////////{//é{// '

*

Deflection measurement point
(Center of the board back side)
(2) Arigid pc board with a thickness of 0.4 mm or more should be used for actual applications.

Figure 6. Pressing
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TOSHIBA TPCT4203

RESTRICTIONS ON PRODUCT USE

20070701-EN GENERAL

¢ The information contained herein is subject to change without notice.

e TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc.

e The TOSHIBA products listed in this document are designed and manufactured for usage in Lithium-lon Battery
Applications (1 Cell). These TOSHIBA products are neither intended nor warranted for usage in equipment other
than Lithium-lon Battery Applications (1 Cell). TOSHIBA products listed in this document shall not be used for
usage other than Lithium-lon Battery Applications (1 Cell).

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture, use and/or sale are prohibited under any applicable laws and regulations.

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which
may result from its use. No license is granted by implication or otherwise under any patents or other rights of
TOSHIBA or the third parties.

e Please contact your sales representative for product-by-product details in this document regarding RoHS
compatibility. Please use these products in this document in compliance with all applicable laws and regulations
that regulate the inclusion or use of controlled substances. Toshiba assumes no liability for damage or losses
occurring as a result of noncompliance with applicable laws and regulations.
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