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Global Mixed-mode Technology

M2105

Dual Bootstrapped 20V MOSFET Driver

Features

Drive Two N-MOSFETs
Adaptive Shoot-Through Protection
5V~20V VCC operating voltage
1.2A source current, 1.8A sink current
Adjustable Dead-Time of Driver
Tri-State PWM Input for Power Stage Shutdown
Output Disable Function
Embedded Bootstrap Diode
VCC POR Feature Integrated
MSOP-10, SOP-8 (FD),TDFN3X3-8 Package.

Ordering Information

General Description

The M2105 is a high frequency, synchronous rectified,
single phase dual MOSFET driver. Each of the drivers
is capable of driving a 3000pF load with fast
rising/falling time and fast propagation delay. This
device implements bootstrap diode on the upper gate
with only a single external capacitor. This reduced
implementation complexity and allows the use of higer
performance, cost effective, N-MOSFETs. Adaptive
shoot through protection is integrated to prevent both
MOSFETs from conducting simultaneously.

The Tri-state PWM input can turn off both high-side and
low-side MOSFETSs.

Applications
= High Frequency Low Profile DC/DC Converters
= High Current Low Voltage DC/DC Converters

ORDER TEMP. PACKAGE
MARKIN
NUMBER G RANGE (Green)
M2105AP71U 2105A -40°C~+85°C MSOP-10
M2105AF11U 2105A -40°C~+85°C SOP-8 (FD)
M2105BF11U 2105B -40°C~+85°C SOP-8 (FD)
M2105BK51U 2105B -40°C~+85°C TDFN3X3-8 P0.5
Note: P7: MSOP-10 F1: SOP-8 (FD) K5:TDFN3X3-8
1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free
Pin Configuration
M2105A M2105A M2105B M2105B
MSOP-10 SOP-8(FD) SOP-8(FD) TDFN3X3-8
vce [} 10 LGATE  vCC[1] [8]LGATE  VBST [T} [8] UGATE VBST|1] [8]UGATE
VBST [2] [9] GND VBST 2] [ 7]EN PWM [2] | 7] PHASE PWM|2] [7|PHASE
GND EP GND
UGATE [3] 8] PWM  UGATE [3] [6] PWM EN 3] 6] GND EN|3] [6]GND
PHASE [4] [7]EN PHASE [4] 5] RDT vCe [4] : 5] LGATE veel4] [5|LGATE
NC 5] 6] RDT
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Global Mixed-mode Technology

M2105

Absolute Maximum Ratings

VCC ot -0.3V to +25V Thermal Resistance Junction to Ambient, (6 ;a)

VBSTtOPHASE .. .................. -0.3V to +25V MSOP-10. ... ..ot 125°C/W

PHASE to GND SOP-8(FD) . ..o 75°C/W
DC ..o -5V to +25V TDFN3X3-8 . . . o TBD
<200NS. . .. -15V to +35V Continuous Power Dissipation (T,=25°C)

LGATE MSOP-10. . . .o oo 1w
DC..oii -0.3V to (VCC+0.3V) SOP-8(FD) . ..t it e 1.33wW
<200NS. .. -2V to (VCC+0.3V) TDFN3X3-8 . . .. TBD

UGATE Operating Ambient Temperature . . . . . . -40°C to 85°C
DC.......ccoiiint (VpHase-0.3V) to (Vyest+0.3V) Storage Temperature Range. . . . . . -55°C to +150°C
<200nS.............. (Vprase-2V) to (Vypst+0.3V) Reflow Temperature (soldering, 10 sec) . ... .. 260°C

PWMRDT. ... -0.3Vto +7V EDS Susceptibility (Human Body Mode) ......... 2KV

EN e -0.3V to (VCC+0.3V) EDS Susceptibility (Machine Mode) ... ....... 200V

1. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only and functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications are not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

2. Device is ESD sensitive. Handling precaution recommended. The Human Body model

through a 1.5KQ resistor into each pin.

Electrical characteristics

is a 100pF capacitor discharged

(VCC=12V, Tp=25°C, unless otherwise specified)
PARAMETER | symBoL | CONDITIONS MIN | TYP | MAX | UNIT

GENERAL

VCC Operating Voltage Vyee 4.5 22 V
VCC Under Voltage threshold Vyee_uwvio  |VCC rising 3.7 4.4 V
VCC Under Voltage Hysteresis Vyee uvio vys |Hysteresis 150 mV
Quiescent Current lveer PWM p?n High or Floating, Ven=5V --- 120 170 A

lvcez PWM pin Low, Ven=5V --- 400 500 A

Shutdown Current lsp Ven=0V 0.1 1 A
PWM Input

Maximum Input Current Ipwm PWM=0V or 5V 300 PA
PWM Floating Voltage Vewwm FL 1.7 2.0 Vv
PWM Rising Threshold Vewm RTH 3 V
PWM Falling Threshold Vewm RTH 0.6 Vv
EN Input

EN Logic-Input Threshold Veny High threshold 3 v

VenL Low threshold 0.6 \

EN Internal Pull Low Resistance Rent 260 kQ
Timing

UGATE Rise Time tyeare r___|VCC=12V, 3nF Load 35 nS
UGATE Fall Time tueare ¢ |VCC=12V, 3nF Load 15 ns
LGATE Rise Time teare r  |VCC=12V, 3nF Load 35 ns
LGATE Fall Time tLGATE F VCC=12V, 3nF Load 15 nS
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Global Mixed-mode Technology

Electrical characteristics (continued)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX [ UNIT
M2105A/B tucare po.__ |VvesT-VeHasE=12V --- 35 --- nS
M2105A/B tLGATE PDL VCC=12V --- 25 --- nS
M2105A tucare pon | Vvest-VeHase=12V, RDT=10kQ - 70 - nS
Propagation Delay M2105A tuGATE PDH VVBST'VPHASE:]-ZVy RDT=30kQ --- 130 --- nS
M2105A tucate PDH Vvest-Veuase=12V, RDT=100kQ --- 400 --- nS
M2105A tLGATE PDH VCC:12V, RDT:].OKQ - 70 il nS
M2105A tieare pon | VCC=12V, RDT=30kQ --- 130 --= nS
M2105A tieare pon | VCC=12V, RDT=100kQ --- 400 --- nS
Propagation Delay |M2105B fore pou[Vvest-Verase=12V 35 ns
ticaTe POH vCC=12v --- 25 - nsS
Output
UGATE Drive Source lugatE SR Vvest-Verase=12V, Vucare-Verase=2V, --- 2 - A
UGATE Drive Sink RUGATE SK VVBST'VPHASE:12V --- 1.4 --- Q
LGATE Drive Source ILGATE SR VCC=12V, VLGATE:2V7 --- 2 --- A
LGATE Drive Sink RicaTE sk VCC=12V -=- 1.4 === Q
Internal BOOT Switch
Internal Boot Switch On Resistance | Rpst |VCC=12V | 20 | | Q
Minimum Footprint PCB Layout Section
MSOP-10 SOP-8 (FD) TDFN3X3-8
7 | —~| |~—0.2500
. 4- 9 M - N
- ; 1 0.2000 D 2[[4()@) ’—|
el & EXEZS %1 25mm -
£ N, 5T mIE £ £
M| roe £ &
O xxr vy, 1.7000
o
3mm ‘
6. 2mm | .
s ]
5 J HEEREEN
0.6000 "JI ‘... 0.5000
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Global Mixed-mode Technology

M2105

Typical Performance Characteristics
(VCC=12V, TA=25°C, unless otherwise specified)

UGATE Rise and LGATE Fall times

PWM (2V/DIV)

tucaTE PDH

UGATE (5V/DIV)

_LGATE (6VIDIV) 1 B\ _

RDT=10k ohm, Croao = 3nF for UGATE & LGATE

UGATE Fall and LGATE Rise times

PWM (2V/DIV),
. .

UGATE (5V/DIV)

_LGATE (6V/DIV)

tLcATE PDH

1.5V

15v

RDT=10k ohm, Croap=3nF for UGATE & LGATE

| . v 0.0aniy 2555

(¥

44444

Scope time scale =50ns

Scope time scale =50ns

Ver: 0.4
Aug 14, 2018

TEL: 886-3-5788833
http://www.gmt.com.tw



BT

Global Mixed-mode Technology

M2105

Typical Performance Characteristics (continued)

tucate_ppH VS. RDT

tLeate_PDH VS. RDT

500 500
ot LN | | A T | | Y4
RDT open, tugate_roH = 50Nns / RDT open, tLeaTE_PDH = 50NnS /
400 7 400 7
350 yd 350 pd
2 Jd 2 P
2 300 7 2 300 ~
é 250 / é 250 /
w' 200 w' 200
i e
8 150 // g 150 //
+ 100 o * 100 o~
50 onftCLoAD 50 Non-CLoAD
0 0
0 20 40 60 80 100 0 20 40 60 80 100
RDT (k ohm) RDT (k ohm)
UGATE & LGATE Rise time vs. Temperature UGATE & LGATE Fall time vs. Temperature
35 25
-
30 //
20
25 ™ P P |
. — 7 _ el
~. - = /
(] (]
£ - E =7
= =7 =10 |
£10 — UGATE & = UGATE
e LG ATE 5 e | GATE
5
CLoapE3nF CLoap=3nF
0 0
-50 0 50 100 150 -50 0 50 100 150
Temp. (C) Temp. (C)
UGATE&LGATE Rise time vs. Load Capacitance UGATE&LGATE Fall time vs. Load Capacitance
45 45
40 40
35 — / 35
~ 30 -~ ~30
~ 25 — L 25
/ /
£ 20 -~ €20 =
/ = //
o 15 o T15
= [
¥ 10 UGATE 10 = — UGATE
— e | GATE
5 LGATE 5 I
0 I 0
2 25 3 35 4 45 5 2 25 3 35 4 45 5
Load Cap. (nF) Load Cap. (nF)
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Global Mixed-mode Technology

Typical Performance Characteristics (continued)

Supply current vs. Frequency Supply current vs. Temperature
920 20
0 [TIIIIIITIT 0
——vcci12v
! T ——

70 e \/CC 22V 16 .
0 VCC 5.5V ! ,/ 14
2 <12
E 50 - E CLoAD=3nF
o Croap=3nF JPd o 10 LOADS
o 40 Q ——

30 P / // = 8 ~~

| 6
20 // ] 4 —— PWM=100k Hz
10 A ) = PWM=200 kHz
0 % | l 0 |
0 100 200 300 400 500 -50 0 50 100 150
Frequency (kHz) Temp. (C)
LGATE Output Voltage vs. VCC
25

N
o

=
)]

LGATE Output Voltage (V)
o )

—LGATé
0

0 5 10 15 20 25
Input Voltage (V)
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Pin Description

PIN NAME FUNCTION
M2105AP71U | M2105AF11U M2105BF11U | M2105BK51U

1 1 4 4 VCC Input Supply Pin.

5 2 1 1 VBST quating Bootstrap Supply pin for Upper Gate
Drive.

3 3 8 8 UGATE Upper Gate Drive Output.
Connect this pin to the source of the high side

4 4 7 7 PHASE MOSFET and the drain of the low side
MOSFET

6 5 RDT Dead Time Control Pin.

7 7 3 3 EN Chip Enable Control Input. Active-H.I When
low, both UGATE and LGATE are driven low.

8 6 2 2 PWM Input PWM Signal for Controlling the Driver.
Ground. Should be closely connected to the

9 EP 6 6, EP GND source of the lower MOSFET

10 8 5 5 LGATE Lower Gate Driver.

Block Diagram & Application Circuit

VIN=5V~24V

POR VP5GEN ngfttrﬁp
1| J
H VCC
Enablej; EN é Shoot-Through é UGATE
— Protection
JUL e
PWMO Eﬁ PWM | Tri-State | | Control INDUCTOR
Detect Logic VCC
)
RDT — Shoot-Through [:
Protection
RDT
Timing Diagram
PWM
tLGATE_PDL tueaTe_PDL
90% 90%
thsate_F tLeaTe R
LGATE ‘ >
1.5V 1.5V
tucATE_PDH K tLGATE_PDH R
90% 90%
UGATE tUGATE_R mﬁ;{\TE_F
1.5V 1.5V
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Layout guidelines

Power loops of the MOSFET Driver were considered to minimize the area. If possible, it is suggested to arrange

the power loops at the top side copper plane. And the bottom side copper plane was considered to be the analog
ground.

UIN

C7CeCH
N
Jo »
- )
Rl Rup
@
CL mUlm ¢n
5 Rlouw
Top Layer
c2|= =EN0 T n
PGND Layer R2' W —1EN

Bottom Layer

(1) Minimize (Q1, G S)UGATE to PHASE pin & (Q2, G S)LGATE to GND pin loops as short as possible.
(2) Connect the capacitor on C1&C2 as close to the IC as possible.

(3) In case, the power loop crosses different layers, put vias as many as possible

Ver: 0.4
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Global Mixed-mode Technology
Package Information

shelshal: ¢

E1
E

HHBHE S

0 e

e -

l
\ /

MSOP-10 Package

DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.

A 0.81 0.95 1.10 0.032 0.037 0.043

Al 0.00 --- 0.15 0.000 --- 0.006

A2 0.75 0.86 0.96 0.030 0.034 0.038

D 2.90 3.00 3.10 0.114 0.118 0.122

E 4.80 4.90 5.00 0.189 0.193 0.197

E1 2.90 3.00 3.10 0.114 0.118 0.122

b 0.15 0.256 0.35 0.006 0.010 0.014

c 0.15 REF 0.006 REF

e 0.50 BSC 0.020 BSC

L 0.4 | o053 0.8 0.016 0.021 0.031
Taping Specification

O PACKAGE Q'TY/REEL
MSOP-10 3,000 ea
Feed Direction

Ver: 0.4 TEL: 886-3-5788833
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D1

E2

E1

—_—h |—— |-|—e——-|

l
Tl

gs

|

g‘(

SOP- 8 (FD) Package

I |

!
C

L

bl

DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 1.35 1.55 1.70 0.053 0.061 0.067
A1 0.00 m- 0.10 0.000 -ea 0.004
A2 1.15 1.35 1.60 0.045 0.053 0.063
D 4.80 4.90 5.00 0.189 0.192 0.197
D1 2.29 BSC 0.090 BSC
E 5.80 6.00 6.20 0.228 0.236 0.244
E1 3.80 3.90 4.00 0.150 0.153 0.157
E2 2.29 BSC 0.090 BSC
c 0.20 REF 0.008 REF
b 0.33 [ 0.43 | 0.53 0013 | 0017 |  0.021
e 1.27 BSC 0.050 BSC
L 040 | o070 [ 127 0016 | 0028 | 0050
Taping Specification
O O 0 O O
PACKAGE Q'TY/REEL
o ® m oz ® m
o o [ o =] O\ SOP-8 (FD) 2,500 ea
o o || | o m
/
—;

Feed Direction

Ver: 0.4
Aug 14, 2018
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E1

a

Pln1 Index Area
x \\

\

D1

=

B }

e

E — -
— o
< <
R f ! f
<
Pin1 Index
TDFN3X3-8 P0.5 Package
DIMENSION IN MM DIMENSION IN INCH
Symbol

MIN. NOM. MAX, MIN. NOM. MAX,
A 0.70 0.75 0.80 0.0276 0.0295 0.0315
A1 0.00 --- 0.05 0.0000 --- 0.0020

A2 0.203 REF 0.0079 REF
D 2.95 3.00 3.05 0.1161 0.1181 0.1201
E 2,95 3.00 3.05 0.1161 0.1181 0.1201
D1 1.35 1.70 1.75 0.0531 0.0669 0.0689
E1 1.65 2.40 2.45 0.0650 0.0945 0.0965
b 0.18 0.25 0.30 0.0071 0.0098 0.0118

e 0.50 BSC 0.0197 BSC
0.35 0.40 0.45 0.0138 0.0157 0.0177

Taping Specification
O O O O O
' :II . PACKAGE Q'TY/REEL
- TDFN3X3-8 3,000 ea

Feed Direction

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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