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Functions Device m

Internal Regulator O
Power Save Mode for Light Load Condition
Enable/SYNC control

Under—Voltage Lockout

Internal Soft-Start

O O OO0O0

Over—Current Protection and Hiccup
Thermal Shutdown

Floating Driver and Bootstrap Charging
Startup and Shutdown

OO O0OO0OO0OO0OO0OO0O0
I

O O O

Power Good
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1.2 1R MHED

M_IE_

HS Switch—ON Resistance VBST-SW=5V

LS Switch—ON Resistance VCC=5V 55 m G2
Oscillator Frequency VFB=750mV 320 410 9500kHz
Fold—-Back Frequency VFB<400mV 70 100 130kHz
Maximum Duty Cycle VFB=750mV,] 92 95 %
Minimum ON Time 70 ns
Sync Frequency Range 0.2 2.4 MHz
Feedback Voltage 780 792 804 mV
Feedback Current VFB=820mV 10 100nA
EN Rising Threshold 1.15 1.4 1.65V
EN Falling Threshold 1.05 1.25 145V
EN Threshold Hysteresis 150 mV

VEN=2V 46 6 UA

EN Input Current VEN=0 0 02 uA

(&, Typlli. Ta=25°CDIETEHEZH
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1.2 1R FHFHEQ

M_I!_

VIN Under—Voltage Lockout
Threshold—Rising

VIN Under—Voltage Lockout
Threshold-Falling

VIN Under—Voltage Lockout
Threshold—Hysteresis

VCC Regulator ICC=0mA
VCC Load Regulation ICC=5mA
0
Soft—Start Period VOB i o e
90%
.. as percentage of
PG Rising Threshold VEB
. as percentage of
PG Falling Threshold VEB

3.1

4.6

0.55

86.9

80.5

[&T. Typlli. Ta=25°CDIETEHEZH

3.3

200

4.9
1.5

1.45

90

84

3.7V

3.9V

mV

2.2V
4%

245ms

93.5%

87.5%
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1.2 1RBHMHES

M_IE_

as percentage

PG Threshold Hysteresis of VEB %
PG Rising Delay 40 9 0 160 u s
PG Falling Delay 30 55 95 us
PG Sink Current Capability Sink 4mA 0.1 0.3V

(&<, TyplE. Ta=25°COIETA DL ECH
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PG

Pin Number Name Description

Power Good. The output of this pin is an open drain and goes high
if the output voltage exceeds 90% of the nominal voltage.

— IN BST [— 5
— FB SW —

IN

Supply Voltage. The MP9942 operates from a 4V to 36V input rail.
Requires C1 to decouple the input rail. Connect using a wide PCB
trace.

— EN PG —
— AGND AVCC [—

SW

Switch Output. Connect with a wide PCB trace.

MDC_MP9942GJ_PS 4

GND

System Ground. This pin is the reference ground of the regulated
output voltage and PCB layout requires special care. For best
results connect to GND with copper traces and vias.

BST

Bootstrap. Requires a capacitor connected between SW and BST
pins to form a floating supply across the high—side switch driver. A
20Q resistor placed between SW and BST cap

is strongly recommended to reduce SW spike voltage.

EN/S
YNC

Enable/Synchronize. EN/SYNC high to enable the MP9942. Apply
an external clock to the EN/SYNC pin to change the switching
frequency.

VCC

Bias Supply. Decouple with 0.1 4 F-t0—0.22 it F capacitor. Select a
capacitor that does not exceed 0.22 4 F

FB

Feedback. Connect to the tap of an external resistor divider from
the output to GND the output voltage. The frequency fold—back
comparator lowers the oscillator frequency when the FB voltage is
below 660mV to prevent current limit runaway during a short—
circuit fault condition.
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3.1 Normal Mode Operation
3.2 Internal Power-Save Mode
3.3 Synchronizes External Clock
3.4 UVLO

3.5EN

3.6 Line Regulation

3.7 Load Regulation
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3.1.1 Normal Mode Operation

R1 c1
U1 20 100n L1
IN BST I
REN B o o sw_ YW ] A~ . out
EN FB SW PG RPG
MWV EN PG 10uH
AVCC ]
1Meg — AGND AVCC MWV
REB1
100k = cu1 == fLi2
MDC_MP9942GJ_PS REB3 41.2k cL1
. = CIN1 == CIN2 == CIN3 22u 22u
0.1u 0.1u 0.1u Wy
51k
=— cvce
0.1u REB2
13k
PARAMETERS:

T1=0 vi=0
T2=100u V2 = {VIN}

VIN =12.0

< lout=2A

Freq = 2.2Meg

RL
{Vout/lout

()= ILE—F (H A B =2A)TD
SoftStartBsfal. RAVFU T K. AV FI53DE

FETAILET .

-

& i
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3.1.2 Normal Mode Operation (Startup)

200

INEN 107E
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15V

SW 10V

2.0R4—
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ouT *
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3.2.1 Internal Power—Save Mode

R1 c1
U1 20 100n L1
IN BST 0
REN ke IN ST sw YW ’ d A~ . ouT
EN FB SW PG___RPG
Wy EN PG AVCC | 10uH
1Meg — AGND AVCC MWV RFB1
100k L L
REB3 412k = CL1 == L2 RL
22u 22u {Vout/lout

MDC_MP9942GJ_PS

-~ CIN1 == CIN2 == CIN3
@D 0.1u 0.1u 0.1u Wy
51k

- CvcCC
0.1u

RFB2
13k

o 0o To  ~o =0 =0 0 0
T1=0 Vi=0 PARAMETERS:
VIN =12.0

T2 =100u V2 = {VIN}

< lout=0.1A

Freq = 2.2Meg

(1T —t—TE—R (N EFR=0.1A)TD
AAYFUT B AEIFDER
ELAILES,

BEHE—RTTOT, RAvFUIH

MR BEICBYET,
o /
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3.3.1 Synchronizes External Clock

R1 c1
U1 20 100n L1
IN BST 0
=) IN BST s W 1 ] - S R ouT
EN FB SW PG___RPG
EN PG 10uH
AVCC |
—1 AGND AvVCC MWV REBL
100k -— CL1 == cCL2 RL
MDC_MP9942GJ_PS RFB3 41.2k
Vi 22u 22u {Vout/lout}
@D == CIN1 == CIN2 == CIN3 AN
0.1u 0.1u
51k
i = cvcc
0.1u RFB2
13k
- - = - TO TO TO TO

V28 PARAMETERS:

TD = 100u VIN = 12.0
TR = 10n

TF = 10n Vout = 3.3
PW = {1/Freq*0.5-10n} lout = 2.0

EXte rnal C LK PER = {1/Freq} Freq = 2.2Meg
200kHz-2.2MHz

T1=0 vi=0
T2=100u V2 = {VIN}

éN/Syncﬁn”ﬁ%l:/f)bx’éljﬁ'é:t’& )
SNERRIRBIREICRYL-o0v0T
MET S ETERELET,

- J
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3.3.2 Synchronizes External Clock (ECK=200kHz)

] 1
10v I :I
IN&EN sv -I I l'l
ov i
O V{IN} < V{EN) : :
1.0V . . . .
FB 0.5v
ov
10v : :
SwW sV : :
av E ,I —1r
O V{SW) :
3.0L . . . . . . . . . . . .
. ﬁ""--..__ ! ! _.p/-'“"""--..__ , ! _,4/_“""""--.'_ I
v o T~ [ T
IL&IRL: . ca+— i et —
0a : : : ! R
O I{L1} < I(RL) I
4.0V . . . . . .
::::::I:::::]::::::: :::::JI::::::-::::I[::: ::::::::::::I[:::::I:::::::::::I:::::;:::]:::
v — -y
OUT ::::::I:::::f::::::::: :::::I:::::i:::[::: ::::::::::::F:::::I::::::::::I:::::;:::]:::
- : : K ! p : : c : :
O V{0OUT) |
5.0V e e . ey . e e e . e e .ok e e
[IIIIITIiiiiiiiiiiiiiiiis TIIIMIIIIInIIiiirIiIizliiIIiCTIIIIEIIIIIIIIIIIIIiCIIIIiiIIIiiiiiii;:
PG 2.5V :::I:::::::E::: e S S S S p——
SFLss [oIIIITIIIIIIIIIIIOIIIN TroirmrzzoidniiioroiiiTiIInoToIIIEToIIIIIIITIIIIIICIIIIIIIIIIINIIIIN
P s ] R Ll Rl m----- a---- Rl R R Rl B bomomedeee-e-
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O V(PG
Time
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3.4.1 UVLO

o
T1=0 V1=0
T2 =1m V2 ={VIN}
T3 =2m V3 ={VIN}
T4=3m V4=0

0.1u 0.1u

1kj
— CIN1 == CIN2 == CI
A

Ren << 500k

R1 c1
Ul 20 100n L1
BST
i st sw YW L A~ ouT
FB SwW 56 RPG
EN PG AVCC | 10uH
— AGND AVCC MWV RFBL
100k = cL1 cL2
MDC_MP9942GJ_PS RFB3 41.2k T o
u
4\%%
51k

o
PARAMETERS:
VIN =12.0
Vout = 3.3

lout = 2.0
Freq = 2.2Meg

- CVCC

0.1u

RFB2
13k

RL
{Vout/lout}

HRLES,

-

GUJ%'-&E(WN)O)E;’JEE(:OUL
HHEYDLELMET, B1ERLR, LT DD
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3.4.2 UVLO

20V

IN&EN

10v

I VIINLIJVIris'

OUT 2.0V

O V{OUT}

Time
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=~ CIN1 I
0.1u

0.1u

— CIN2 =
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R1
U1 20 L1
BST
REN IN BST S YW }- SN R
FB Sw PG____RPG
Wy EN AVCC 10uH
1Meg — AGND AVCC MWV
100k
MDC_MP9942GJ_PS RFB3
= CIN3
0.1u Wy
51k
=~ CVCC
0.1u
PARAMETERS:
VIN = 12.0
Vout = 3.3
lout = 2.0
Freq = 2.2Meg

RL
{Vout/lout}
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3.6.1 Load Regulation

RL
{Vout/lou

R1 c1
u1 20 100n L1
IN BST "
REN FB IN BST s WV {} 2 . ouT
=N FB SW PG RPG IV,
VW EN PG AVCC 10uH
1Meg — AGND AVCC RFB1
100k = CLl == CL
MDC_MP9942GJ_PS RFB3 41.2k T =
. = CIN1 == CIN2 == CIN3 o 22 2
® W
51k
= CVCC
0.1u
T1=0 V1i=0 PARAMETERS:
T2=100u V2 ={VIN} VIN = 12.0
Vout = 3.3
lout = 2.0 —
Freq = 2.2Meg Iout_0.001 /0.5/1 .0/1 .5/2.0A

Copyright MoDeCH Inc.

-

(BREBRET(LSHT-L20.
HABEQEILEHALES,

~




2.0

1.5

e mmmmmmmmmmemmemmmmmmemme e e e ccmc e demmmm e m e —— -

1.0
IoUT

%)
=
I
O

[<5]
(@)

o
p=
=
=

s

2

o
O

- BN EEEEE 15 G P

) BN EEEEE 1H G L

] BN EEEEE At b i s

© e 1 —— T 2

S R Rl G L 2

N | B b L z
I T T T T S S RN T ST ', T oo I T L]

) BN EEEEE By G P =

(" 5 O O O O O S 1 0 =
R Y T T T o T =

© SRR IRt L o g

© BN EEEEE B G L g

(@) A A Do Do P =

_ HE T S I S R S R R S S I M HE = O
=] =} =] B =} =] =}
= = = L] = = =

~N E . 2 2 5 5

©

L ]

™




3.7.1 Line Regulation

R1 c1
U1 20 100n L1
IN BST I
REN FB IN BST sw Wy i} ] & . ouT
EN FB sSwW PG RPG MIVIVOA,
MWV EN PG 10uH
AVCC |
1Meg —1 AGND AVCC MWV RFBL
100k = CL1 == CL2 RL
MDC_MP9942GJ_PS RFB3 41.2k
22u 22u {Vout/lout}
= CIN1 == CIN2 == CIN3 A
0.1u 0.1u 0.1u
51k
-~ cvcc
0.1u RFB2
13k
- =0 -0 Rl -0 -0 =0 o ~o

PARAMETERS:

T1=0 Vi=0

T2 =100u V2 ={VIN} VIN = 12.0
Vout = 3.3
lout = 2.0
Freq = 2.2Meg

Vin=4/10/15/20/25/30/36V

(ANBEETILSLI-L=0). )
HABEQEILEHALES .

- J

Copyright MoDeCH Inc.




[ 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ =
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' =
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
e T [ U T T N I T O Ty S
' v ' ' v v v ' v v v v v v ' v v v ' ' v v '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
. ) ) ) ) ) ) . ) ) ) ) ) ) ) ) ) ) ) ) ) ) . e
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ lar]
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
e [ N T R P [ T T T Ty S
v v v ' v v v ] v v v v v v v v v v v ' v v '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
X L L L L L L X L L L L L L L L L L L L L L X =
[ 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ L3}
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
e [ T U P [ T B I T Ty S
' v v 1 T v v ] T v v T v v v v v v v 1 v v ]
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
. ) ) ) ) ) ) . ) ) ) ) ) ) ) ) ) ) ) ) ) ) . L -
[ T T T T T T [ T T T T T T T T T T T T T 1 " (] (&)
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' o
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' =
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' Q
ST DU [ A T I D [ N N B T O N N T P Y Y T D
v v ' ' v v v ' v v v v v ' v v v ' ' v v '
Voo o I Vo Vo o (@)
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
] 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 ] O
' ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
— — — e e — = = S
' v v v v v v ' v v v v v v v v v v v v v v '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' =
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' (@]
e e T e Ty (@)
v v v ' v v v ] v v v v v v v v v v v ' v v '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
X L L L L L L X L L L L L L L L L L L L L L X L
[ 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ —
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
e T [ U T T N I T O Ty S
' v ' ' v v v ' v v v v v v ' v v v ' ' v v '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
- —— 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (=]
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' =1
t ' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
H — — — — e m._.."l
T T T T T T T T T T T T T T T T T T T T T T T
] 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] -
— [ 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' L3
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' —
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' —
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' p—
e [ T T T T Ty S [=]
v v ' ' v v v ] v v v v v v ' v v v ' ' v v '
g Voo oo Vo Vo Vo o &
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' -
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' —
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' o
, ) ) ) ) ) ) , ) ) ) ) ) ) ) ) ) ) ) ) ) ) ,
] 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] =
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' =3
] 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] o
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' o
' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '
e e T [ U T I T Ty S el
[ ] 1 1 [ ] ] [ [ ] ] [ ] ] 1 [ ] ] 1 1 ] ] v 1
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' L)
m ' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 ' ' .
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
o
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
[ ] ] 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] -
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
— 1 L L L L L L 1 L L L L L L L L L L L L L L 1 - O
B = B = B B
= = = = = =
= = = = =] =]
2 e o1 — — 4 o
1 1 1
L]
[}




