MT4914

Dual N-Ch PowerTrench® MOSFET

General Description

The MT4914 is designed to replace two single SO-8

MOSFETs and Schottky diode in synchronous DC/DC

power supplies that provide various peripheral voltages
for notebook computers and other battery powered

electronic devices. MT4914 contains two unique 30V
N-ch, logic level, PowerTrench MOSFETs designed

to maximize power conversion efficiency.

The high-side switch (Q1) is designed with specific
emphasis on reducing switching losses while the low-
side switch (Q2) is optimized to reduce conduction
losses. Q2 also includes an integrated Schottky diode
using MOS-TECH’s monolithic SyncFET technology.

Features
Q1 30V/8.5A
Optimized for low switching losses
Low Gate Charge (11nC typical)
Rosen = 18mQ @ Ves = 10V
Rosen = 25mMmQ @ Ves = 4.5V
Q2 30V/8.5A

Optimized to minimize conduction losses
includes SyncFET Schottky body diode

Robsen = 18mMQ @ Vg = 10V
Rosen) =25mMmQ @ Vgs = 4.5V
100%R¢ (Gate Resistance) Tested
RoHS Compliant

MT Semiconductor’

http://www.mtsemi.com
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Absolute Maximum Ratingsm = 25°C unless otherwise noted)

Symbol Parameter Q2 Q1 Units
Vbss Drain-Source Voltage 30 30 \
Vass Gate-Source Voltage +20 +20 \Y

| Drain Current - Continuous (Note 1a) 8.5 8.5 A

’ - Pulsed 30 30

Power Dissipation for Dual Operation 2
P Power Dissipation for Single Operation (Note 1a) 1.6
P (Note 1b) 1 w
(Note 1c) 09
Ty, Tste Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics

Rosa Thermal Resistance, Junction-to-Ambient (Note 1a) 78 °C/W

Rosc Thermal Resistance, Junction-to-Case (Note 1) 40 °C/W
Package Marking and Ordering Information

Device Marking Device Reel Size Tape width Quantity
MT4914 MT4914 13" 12mm 2500 units
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MT4914

E|ectl"lca| Characteristics T, = 25°C unless otherwise noted
Symbol Parameter Test Conditions |Type| Min |Typ| Max| Units
Off Characteristics
BV Drain-Source Breakdown Vs =0V, Ib=1mA Q2 30 v
pss Voltage Ves =0V, Ip = 250 uA Q1 [ 30
ABVbss Breakdown Voltage Io = 10 mA, Referenced to 25°C Q2 27 VPG
AT, Temperature Coefficient I, = 250 pA, Referenced to 25°C Q1 22
Io Zero Gate Voltage Drain Vps=24V, Ves=0V Q2 500 A
SS Current Q1 1 B
less Gate-Body Leakage Ves =420V, Vps=0V 8? +100 nA
On Characteristics (note 2)
VDS = V(;s, Ib=1mA Q2 1 1.9 3
Vst Gate Threshold Voltage Voe = Voo, Iy = 250 pA Q1 1 19 3 \
AVes(th) Gate Threshold Voltage Io = 10 mA, Referenced to 25°C Q2 -3.2 mv/eC
AT, Temperature Coefficient Ip = 250 uA, Referenced to 25°C Q1 —4.2
Ves =10V, Ib=82A Q2 18 20
Ves =10V, Ip=8.2A, T, =125°C 23 36
Rosen | Static Drain-Source Ves=45V, Ib=76A 25 | 27
On-Resistance Ves=10V, Ip=6.9A Q1 18 [ 20 | mQ
Ves =10V, Ip=6.9A, T, =125°C 23 36
Ves=4.5V, Ip=6.2A 25 27
I(on) On-State Drain Current Ves =10V, Vps=5V Q2 | 30 A
Q1 30
Jrs Forward Transconductance gzz : g x :E : ggﬁ 8? g? S
Dynamic Characteristics
) ; Q2 570
Ciss Input Capacitance . . y . Q1 600 pF
. Ds = ) Gs = ) Q2 180
Coss Output Capacitance f=1.0 MHz Q1 150 pF
c ! Q2 70 F
rss Reverse Transfer Capacitance a 70 p
. Q2 2.8 4.9
R
G Gate Resistance Q1 52| 38 Q
Switching Characteristics (Note 2)
2 10 19
td(on) Turn-On Delay Time 81 9 18 ns
. ) Q2 5 10
tr Turn-On Rise Time Voo =15V, Ip=1A, a1 4 8 ns
tagor) Turn-Off Delay Time Ves = 10V, Reen = 6 Q 8? gg gg ns
: Q2 3 6
tr Turn-Off Fall Time Q1 3 6 ns
t - ; Q2 11 20
d(on) Turn-On Delay Time Q1 10 19 ns
) ) Q2 15 27
t -
Turn-On Rise Time Voo =15V, Io=1A, a1 9 18 ns
t - i Ves =45V, Reen = 6 Q Q2 161 29
d(off) Turn-Off Delay Time Gs GEN Q1 14 25 ns
) Q2 6 12
tr Turn-Off Fall Time Q1 4 8 ns
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MT4914

Electrical Characteristlcs (continued) T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Type | Min | Typ | Max | Units
Switching Characteristics (Note 2)

Qq1OT) |Total Gate Charge at Vgs=10V 8025 =15V, I, = 8.2A 8? 1(1] ]g nC
Qq Total Gate Charge at Vgs=5V \C};S =15V, I = 6.9A 8? g? 2523 nC
Qgs Gate—Source Charge cQj 1673 nC
Qgq Gate—Drain Charge 8? g; nC

Drain—-Source Diode Characteristics and Maximum Ratings
Maximum Continuous Drain-Source Diode Forward Current Q2 2.3

|
s Q1 13 | A
Te Reverse Recovery Time IF=8.2A, Q2 15 ns
Qr Reverse Recovery Charge die/d; = 300 A/us (Note 3) 6 nC
T Reverse Recovery Time IF=6.9A, Q1 19 ns
Q. Reverse Recovery Charge die/d; = 100 A/ps (Note 3) 10 nC
Veo Drain-Source Diode Forward Ves=0V,ls=23A (Note 2) Q2 0.6 0.7
Voltage Ves=0V,Is=5A (Note 2) Q2 07 | 1.0 v
Ves=0V,Is=13A (Note 2) Q1 07 | 12

Notes:
1.R,, is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of

0JA
the drain pins. R, .is guaranteed by design while R ., is determined by the user's board design.

0JC

Q9o

06CA

a) 78°C/W when b) 125°C/W when Qﬁ% [ﬁ/@ c) 135°C/W when
mounted on a mounted on a mounted on a

0.5in? pad of 2 0.02 in? pad of minimum pad.
oz copper OJ(J y\o 2 oz copper OJ(J y\o

dbdo

Scale 1: 1 on letter size paper
2. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%
3. See “SyncFET Schottky body diode characteristics” below.

4. MT4914 is a lead free product. The MT4914 marking will appear on the reel label.
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MT4914

Typical Characteristics:

Io, DRAIN CURRENT (A)
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Figure 1. On-Region Characteristics.
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Figure 3. On-Resistance Variation with
Temperature.
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Figure 5. Transfer Characteristics.
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Figure 2. On-Resistance Variation with
Drain Current and Gate Voltage.
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Figure 4. On-Resistance Variation with
Gate-to-Source Voltage.
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Figure 6. Body Diode Forward Voltage Variation
with Source Current and Temperature.
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MT4914

Typical Characteristics:

Vs, GATE-SOURCE VOLTAGE (V)

Ip, DRAIN CURRENT (A)
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Figure 7. Gate Charge Characteristics.
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Figure 9. Maximum Safe Operating Area.
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Figure 8. Capacitance Characteristics.
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Figure 10. Single Pulse Maximum
Power Dissipation.
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Figure 11. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
Transient thermal response will change depending on the circuit board design.
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MT4914

Typical Characteristics Q1

Rosiony NORMALIZED
DRAIN-SOURCE ON-RESISTANCE 15, DRAIN CURRENT (A)

Io, DRAIN CURRENT (A)
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Figure 12. On-Region Characteristics.
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Figure 14. On-Resistance Variation with
Temperature.
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Figure 16. Transfer Characteristics.
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Figure 13. On-Resistance Variation with
Drain Current and Gate Voltage.
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Figure 15. On-Resistance Variation with
Gate-to-Source Voltage.
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Figure 17. Body Diode Forward Voltage Variation
with Source Current and Temperature.
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MT4914

Typical Characteristics Q1
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Figure 18. Gate Charge Characteristics. Figure 19. Capacitance Characteristics.
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Figure 22. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
Transient thermal response will change depending on the circuit board design.

7 www.mtsemi.com



MT4914

Typical Characteristics (continued)

SyncFET Schottky Body Diode
Characteristics

Mos-tech’s SyncFET process embeds a Schottky diode
in parallel with PowerTrench MOSFET. This diode
exhibits similar characteristics to a discrete external
Schottky diode in parallel with a MOSFET. Figure 23
shows the reverse recovery characteristic of the
MT4914.

Current: 1.6A/DIV

Time: 10nS/DIV

Figure 23. MT4914 SyncFET body
diode reverse recovery characteristic.

For comparison purposes, Figure 24 shows the reverse
recovery characteristics of the body diode of an
equivalent size MOSFET produced without SyncFET
(MT4914).

Current: 1.6A/DIV

Time: 10nS/DIV

Figure 24. Non-SyncFET (MT4914) body
diode reverse recovery characteristic.

Schottky barrier diodes exhibit significant leakage at
high temperature and high reverse voltage. This will
increase the power in the device.

0.01

125°C

0.001

100°C

0.0001

—
0.00001 K—— Py

bss, REVERSE LEAKAGE CURRENT (A)

~0.000001
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Figure 25. SyncFET body diode reverse
leakage versus drain-source voltage and
temperature
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Typical Characteristics

BVbss
— tp —»
IAS A /VDS
\/"/ \ /VDD
vary tp to obtain ,'/’ \‘\
required peak las . b |
= tav
Figure 26. Unclamped Inductive Load Test Figure 27. Unclamped Inductive
Circuit Waveforms
Drain Current
Qq(tom) |
Charge, (nC) —»
Figure 28. Gate Charge Test Circuit Figure 29. Gate Charge Waveform

—90%
V 50% 50%
§ " CSpuise Width < 1us ot |— —
Duty Cycle < 0.1% ov—"1  Pulse Width

Figure 30. Switching Time Test Figure 31. Switching Time Waveforms
Circuit

9 www.mtsemi.com



MT4914

Document No. PO—-00004

Version rev H

SO8 PACKAGE OUTLINE
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RECOMMENDED LAND PATTERN

DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES

i

g SYMBOLS| N TNOM | MAX || MIN | NOM | MAX
o 135 1.65 | 1.75 || 0.053 | 0.065 | 0.069
f

A

. Al 010 | — | 025 |[0.004 | — [ 0.010

A2 125 | 1.50 | 1.65 || 0.049 | 0.059 | 0.065

b 031 | — | 051 || 0012] — ]0.020

| L eV c 0.17 | — | 025 |[0.007 | — ] 0.010

D 480 | 490 | 5.00 [ 0.189 | 0.193 | 0.197

- E 380 | 3.90 | 4.00 || 0.150 | 0.154 | 0.157
© 157 ¢ 127 BSC 0.050 BSC

3 | El 580 ] 6.00 | 620 || 0228 | 0.236 | 0.244

! h 025 | — | 050 |[0.010 | — [ 0.020

f | - L 040 | — | 127 |[0.016 | — [ 0.050

—| " —o0.80 0 0° | — | 82 J| 02 | — | 8°

NOTE
1. ALL DIMENSIONS ARE IN MILLMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. PACKAGE BODY SIZES EXCLUDE MOLD FLASH AND GATE BURRS.
MOLD FLASH AT THE NON-LEAD SIDES SHOULD BE LESS THAN 6 MILS EACH.
4. DIMENSION L IS MEASURED IN GAUGE PLANE.
5. CONTROLLING DIMENSION IS MILLIMETER.
CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
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10.

11.

12.

13.

Notes regarding these materials

This document is provided for reference purposes only so that Mos-tech customers may select the appropriate

Mos-tech products for their use. Mos-tech neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Mos-tech or any third party with respect to the information in
this document.

Mos-tech shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Mos-tech products listed in this
document, please confirm the latest product information with a Mos-tech sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Mos-tech such as that disclosed
through our website. (http://www.mtsemi.com )

Mos-tech has used reasonable care in compiling the information included in this document, but Mos-tech
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.

Mos-tech makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Mos-tech products.

With the exception of products specified by Mos-tech as suitable for automobile applications, Mos-tech
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Mos-tech
sales office beforehand. Mos-tech shall have no liability for damages arising out of the uses set forth above.

Notwithstanding the preceding paragraph, you should not use Mos-tech products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life

Mos-tech shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Mos-tech products in any of the foregoing applications shall indemnify and hold harmless Mos-tech
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

You should use the products described herein within the range specified by Mos-tech, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Mos-tech shall have no liability for malfunctions or
damages arising out of the use of Mos-tech products beyond such specified ranges.

Although Mos-tech endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Mos-tech product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

In case Mos-tech products listed in this document are detached from the products to which the Mos-tech
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Mos-tech products may not be easily detached from your
products. Mos-techshall have no liability for damages arising out of such detachment.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Mos-tech.

Please contact a Mos-tech sales office if you have any questions regarding the information contained in this
document, Mos-tech semiconductor products, or if you have any other inquiries.
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Keep safety first in your circuit designs!

1. MOS-TECH Semiconductor Corp. puts the maximum effort into making semiconductor products better
and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.
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