MITSUMI

The synchronous rectification control IC forFlyback converter

MM3878 Series

MM3878 is secondary side synchronous rectification control IC to drive the MOSFET in the Flyback converter. It is
able to achieve very high efficiency by replacing secondary rectifier diode with MOSFET and MM3878. It is possible
to correspond to various efficiency restrictions. And it is effective for the miniaturization of the power supply by the
heat sink reduction and so on.

By providing the power from the drain terminal, you can operate the synchronous rectification on the high side
(output terminal side) without the need for additional auxiliary windings on the secondary side.

The turn-on/off status of the synchronous rectifier MOSFET is controlled based on the drain-source voltages of
itself. The turn-off timings are automatically optimized inside the MM3878 to enhance the effectiveness of
svnchronous rectification. The Packaaoe is SOT-26E.

Features

X Supports DCM Mode and CCM Mode

Directly input VD signal

Power supply from Drain (KVD Supply Function)
Automatic turn off timing

XX X X

Automatic minimum on time setting

Function

X Operating Voltage of VD Pin
Operating Voltage of VCC pin
Operating Voltage of VCC pin
IC Supply Current

Supports Frequency

180V (Absolute Maximum Voltage 200V)

4,75V to 34V pNot use KVD Supply Function)
3V to 8V (Use KVD Supply Function)

Typ. 0.7mA (VCC=15V)

<

O 300kHz

X X X X

Package Application

X SOT-26E X AC-DC adapter

USB-PD adapter

Printer

General prurpose power supply

XX X
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Model Name

M M 3 8 7 8 x N R E

Series name (A (B) (C) (D)
(A) © /| Function Type
. _ 0 / Function Type
0 / Functi -
A B C D Unit
0 °  REG
5.45 - - - V
Turn On REG Voltage
0 REG
5.35 - - - Vv
Turn Off REG Voltage
0 ~ VvcCCcC
- 4.55 4.55 4.55 vV
Turn On VCC Voltage
0 vcc
- 4.4 4.4 4.4 V
Turn Off VCC Voltage
N A
- . 350 350 575 730 ns
Turn On Prohibited Delay Time
i & NA1
- . 0.46 0.46 0.64 0.82 us
Minimum On Time 1
i & NA2
- . 1.00 1.00 1.20 1.57 us
Minimum On Time 2
i & NA3
- . 2.3 2.3 3.0 4.0 us
Minimum On Time 3
( B) / Package
N [|SOT-26E
(C) /| Type of packing
R [R / R Housing
( D) / Taping materi al
E / Emboss tape
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Block Diagram

A RANK
KVD
VCC
REG O REG
5.45V/
5.35V % Driver ) VG
C Ds::vr:] I _ | ON I Cf'nt.ml
ogic
VD
r() GND
Detect
B, C, D RANK
KD
s‘anT[:
7.8V DN%ﬂISFF
vcec O !
REG Q REG
“'/ uvLO
s )
Driver VG

) step | . [ on |

VD C Down | { Permission | Cf:;iré)l
Turn ON
Detect

47—() GND

Pin Configuration

X SOT-26E
PIN No. Symbol Function
1 VD MOSFET Drain Voltage Detection
VD -I O 6 KVD 2 GND Ground
3 VG Gate Driver Output
GND | 2 a2 | vCC
4 REG Internal Regulation Output
VG| 3 4 | REG
5 VCC IC Power Input
TOP VIEW 6 KVD High voltage supply input
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Absolute Maximum Ratings

punless otherwise Ta=250P

Item Symbol Min Max Unit
VCC Input Voltage Vcemax -0.3 38 \%
VD Input Voltage (DC) VDbmax -2 200 \Y
KVD Input Voltage (Not use KVD)| Vivbmaxt -0.3 200 \%
KVD Input Voltage(Use KVD) V kvDmax2 -0.3 85 \
REG Input Voltage VREGmax - 8 \
Storage Temperature Tsig -50 150 G
Ppwer Dissipation *1 Pd - 490 mw
ESD (HBM) VESD HBM -2 2 kv
ESD (CDM) VEsp cewm -500 500 V

Note
*1 Si ze: 15.0mmul5. Omm, Single Pattern, t:0.8mm, Cupper: 30%

Operating Conditions

ltem Symbol Min Max Unit
Junction Temprature T; -40 150 a
VD Input Voltage (DC) Vbope 11 180 Vv
KVD Input Voltage (Not use KVD)| Viyppeak1 11 180 Vv
KVD Input Voltage(Use KVD) Vivppeak? 15 80 \Y
VCC Input Voltage (A Rank) VCCype 8 34 \%
VCC Input Voltage (B, C, D) VCCype 4.75 34 Vv
VD Limiting Resisitance Rvp 0 620 '
REG Output Voltage VReGOPE - 7 \Y
REG Connected Capacitor CREG 1 10 ukF
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Electrical Characteristics

(Unl ess otherwise TA=250C, VCC=15V)

Item Symbol Condition Min Typ Max [Unit | 21
Supply Section
Turn On REG Voltage Vrec_start |A RANK 5.2 5.45 5.7 \% A
Turn Off REG Voltage Vgeg starr |[A RANK 51 5.35 5.6 \% A
Turn On VCC Voltage Vecstartr B, C, D RANK 4.35 4,55 4.75 \Y A
Turn Off VCC Voltage Vresstart [B, C, D RANK 4.2 4.4 4.6 Y A
IC Supply Current lvee Cload =0pF, fsw=62.5kHz - 0.7 - mA B
REG Output Voltage Vres IREG=-5mA 6.5 6.8 - v C
KVD Supply Function
KVD Input Currentl lwp1 KVD=20V, VCC=7V 8 - - mA D
KVD Input Current2 I kvp2 KVvD=20V, VCC=7V 35 - - mA | D
KVD Stop Input Current I'«vps KCD=180V - - 1 uA E
KVD Supply Restart VCC Voltage VvbRE KCD=11V 7.3 7.8 8.3 Y, F
KVD Supply Stop VCC Voltage Viwost  |KCD=11V 7.5 8 8.5 \% F
Drain Voltage Detecter Section
Minimum VD Peak Pulse Width TyoHmin 350 450 550 ns G
Vin on A RANK -400 -250 -100 mv | G
Turn On VD Thresh Voltage =
Vin_on B, C, D RANK -350 -200 -50 mv | G
torp A, B RANK 220 350 480 ns G
Turn On Prohibited Delay Voltage toprp C RANK 370 575 780 ns G
topp D RANK 470 730 990 ns G
Maxmum On Time 1 Tonmaxt 1.25 - 1.75 us G
Maxmum On Time 2 Tonmaxz 7.25 - 7.75 us G
Tonmint A, BRANK t \py=2Us, t \p =2US 0.35 0.48 0.61 us G
Minimum On Time 1 Tonmini C RANK typy=2us, t yp =2uUs 0.4 0.64 0.82 us G
T onmint D RANK tpy=2us, t yp =2US 0.59 0.82 1.05 us G
T onmin2 A, BRANK t \ppy=4us, t yp =4us 0.75 1 1.25 us G
Minimum On Time 2 Tonminz  |C RANK typy=4us, t yp =4Us 0.9 1.2 15 us G
Tonminz  |D RANK typy=4us, t yp=4us | 1.18 1.57 1.96 us G
T onminz A, B RANK t \py=16Us, t yp =16uUs 1.8 2.3 2.8 us G
Minimum On Time 3 T onmina C RANK typy=16us, t yp =16us | 2.35 3.00 3.65 us G
T onminz D RANK t yp=16US, t yp =16uUs 3.10 4.00 4.90 us G
lvo1 A, C, D RANK, VD=10V - - 40 uA H
VD Input Current 1
lvo1 B RANK, VD=10V - - 50 uA H
lvoz A, C, D RANK, VD=150V - - 500 UA H
VD Input Current 2
lvoz B RANK, VD=150V - - 650 uA H
Gate Driver Output
VG Output High Voltage Ven IG=-5mA 6 - - \Y G
VG Output Low Voltage = IG=-25mA - - 0.1 Y G
VG Rise Time T KCD=180V - 30 - ns G
VG Fall Time Ty KCD=11V - 20 - ns G
Turn-On Propagation Delay Toon KCD=11V - 130 - ns [
Turn-Off Propagation Delay Toorr  |tvpn=0.6Us, t yp =3.4uUs - - 25 ns [
Thermal Characteristics
Thermal Resisitance T | - 195.3 - Jar W

*1 The symbol of Test Circuit
*2 Size: 76.2mmul1l4. 3 mm, Doubl e Pattern, t:1.6mm Cupper
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Test Circuit

Test Circuit A
{|vo KVD g]
GND VCC
\I/ V6 RES j—i@ —%_1
Test Circuit B
VD KVD
GND  VCC
Cve REG :I__L ;l;
Test Circuit C

Test Circuit D

T
v

Test Circuit E
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Test Circuit

Test Circuit F
g
KA\ l—[ VD KVD jJ
J— ~ r GND  VCC[J——
;; Cve REG :I__L !
Test Circuit G
{vo KVD
GND  VCC
s = %
Test Circuit H
—( : )—| VD KD
{JenD  veC
% <7 Lve  resF— g;
Test Circuit |

vo  kw
@ GND  VCC %
i; VG REG
\V4
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Timing chart : IC operating start to stop

A RANK
Not use KVD Supply Funtion

VD

VCC

VR EG START

VR EG STOP

REG

GATE

Use KVD Supply Function

VD
I I — I T I Operating from
KVD Supply KVD power
operation
------ e e
Vo T Sl pmmmmeeeeT - i (i Vkvbon
VCC : | | | |

GATE
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Timing chart : IC operating start to stop

B, C, D Rank
Not use KVD Supply Funtion

VD

VCC_STP.RT __________ ="

! VCC_STOP
VG i ‘
Use KVD Supply Funtion
KVD regulator P : P : P i
enable signal
High:Enable
______ | ___"_____"':_____I __________":"___ ' ____"______':_________ VK\-’DST
VCC Ve starT - oo 2 S S S Viwore
' ' ' ' ' ' Vec stoe
REG J \
VG
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Application Circuit

4.75V< VOUT < 6.5V (B, C, D Rank)

VIN VOUT
O

PRIMARY
CONTROL

O
F'II\F;I)

MM3878

6.5V< VOUT < 34V (A, B, C, D Rank)

VIN VOUT
O ) )

O

PRIMARY
CONTROL

]

O MM3878

i
)

High Side Rectification (A, B, C, D Rank)

VIN L VOUT
. )

g

PRIMARY
CONTROL

10
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Application Circuit

USB (PPS) Power Delivety (Output Voltage: 3.3 to 20V)

VIN VOUT
O o—o °
LI Ay USBPD
i ; (PPS
. ) Controller
PRIMARY | | i X
CONTROL | 'S » jJ
]°
O o—I] T—7
MM3878 1 .

Attention
The avove circuit shows example of connection of MM3878.

Please refer to an application note for the setting methods of neighboring parts.

N I

I I e

N T e
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Typical Performance Characteristics
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Typical Performance Characteristics

punl ess ot h=e25Mi sk T
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Typical Performance Characteristics

punl ess ot h=e25Mi sk T
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Typical Performance Characteristics

punl ess ot h=e25Mi sk T
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