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1.1 Supported features of the model

Functions Device m

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

Under—Voltage Lockout

Internal Soft-Start

O O OO0O

Over—Current Protection and Hiccup
Thermal Shutdown

Floating Driver and Bootstrap Charging
Startup and Shutdown

OO OO0OO0OO0OO0OO0O0
I

O O O

Power Good
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1.2.1 Target fitting characteristics (1)

ELECTRICAL CHARACTERISTICS
Vin =12V, T, = +25°C, unless otherwise noted.
Parameter Symbol Condition Min Typ Max Units
Supply Current (Shutdown) | —_— Vex =0V 8 UA
Supply Current (Quiescent) L Vau=N, Ve =1V 05 07 mA
HS Switch-ON Resistance Ron_xz Veer-aw=5V a0 155 mQ
LS Switch-ON Resistance Ron_is Voo =5V 55 105 mQ
Switch Leakage lxe_ow Ven =0V, Vg =12V 1 UA
Current Limit Loerr Under 40% Duty Cycle 3 42 55 -
[ [Oscillator Frequency Tow Vo= 0mV 520 | 410 | 200 | Kz

Fold-Back Frequency A Ve<400mV 70 100 130 kHz
Maximum Duty Cycle Disax Vee=750mV, 410kHz 92 95 %
Minimum ON Time™ Tp— 70 ns
Sync Frequency Range favnc 02 24 MHz
Feedback Voltage Veg 780 792 804 mv
Feedback Current R Ve=820mV 10 100 nA
EN Rising Threshold Ven_rizne 115 14 165 A
EN Falling Threshold Ven_rauine 105 1.25 145 A
EN Threshold Hysteresis Ves_uvs 150 mv

Ven=2V 4 6 LA
EN Input Current lew =

Ven=0 0 02 LA

|All fitting is done for typical and Ta=25°C]
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1.2.2 Target fitting characteristics (2)

‘T"h';‘w‘fo",‘fgi‘s’i“ng‘age LockoUtf  \UVeenc 33 [ 35 | 37 | v
VIN Under-Voltage Lockout

Threshold-Faliing INUVeaLine 31 33 35 \%
VIN Under-Voitage Lockout

Threshold-Hysteresis INUVsive 200 mv
VCC Regulator Vee le.=0mA 46 49 52 \Y
VCC Load Regulation lec=5mA 15 4 %
Soft-Start Period tﬁ M from 10% to 90% 055 1.45 245 ms
Thermal Shutdown © [ P 150 170 *C
Themnal Hysteresis Tao_sve 30 <

Sing N rizing | @S Per Of Veg I g

PG Falling Threshold PG sacuna | as percentage of Ves 805 84 875 %

[All fitting is done for typical and Ta=25°C |
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1.2.3 Target fitting characteristics (3)

ELECTRICAL CHARACTERISTICS (continued)
Vi = 12V, T, = +25°C, unless otherwise noted.
Parameter Symbol Condition Min Typ | Max | Units
PG Threshold Hysteresis PGum wv= |as percentage of Ve 6 %
PG Rising Delay PGro_riana 40 90 160 us
PG Falling Delay PGry raume 30 55 95 us
PG Sink Current Capability Vee Sink 4mA 0.1 03 Vv
N PG Leakage Current lxa_ra 10 100 nA E

WI fitting is done for typical and Ta=25°C ]
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1.3 Terminal Conditions

PACKAGE REFERENCE

PIN FUNCTIONS

TOP VIEW

PG [1] [ 8 ]FB
IN[2] vce
sw[ 3] 8 |EN'SYNC
GND 4 5 |BST
TSOT23-8

Package

Pin # Name |Description

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

2 IN Supply Voltage. The MP3942 operates from a 4V to 36V input rail. Requires C1 to
decouple the input rail. Connect using a wide PCB trace.

3 Sw Switch Output. Connect with a wide PCB trace.

4 GND System Ground. This pin is the reference ground of the regulated output voitage, and PCB
layout requires special care. For best results, connect to GND with copper traces and vias.
Bootstrap. Requires a capacitor connected between SW and BST pins to form a fioating

5 BST [supply across the high-side switch driver. A 20Q resistor placed between SW and BST cap
is strongly recommended to reduce SW spike voltage.

6 EN'SYNC Enable/Synchronize. EN/SYNC high fo enable the MP9942. Apply an extemal clock to the
EN/SYNC pin to change the switching frequency.

7 VCe Bias Supply. Decouple with 0.1uF-to-0.22uF capacitor. Select a capacitor that does not
exceed 0.22uF
Feedback. Connect to the tap of an extemal resistor divider from the output to GND, to set

8 FB 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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2. Verification Conditions MD

B Supported Simulator
* | Tspice XVII

o

B TNOM
¢ 25°C
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3. Result of Verifications

o

B 3.1 Normal Mode Operation
B 3.2 Internal Power—-Save Mode

B 3.3 Synchronizes External Clock

H 34 UVLO

B 35EN

M 3.6 Line Regulation
B 3.7 Load Regulation

Copyright 2019 MoDeCH Inc.,



3.1.1 Normal Mode Operation

L R1 c1
—{IN BT AN, I L1 our
REN en |8 swW ?zo—mm—l—fb’b’\ »
—A\/\/ EN PG| e RPG 10u
1Meg AGND AVCC 4L
100k RFB1
41.2k
RFB3
N
51K
e N CINL  |CIN2  |CIN3 cvee crpy |CL
= __O.lu __O.lu 0.1u __0.1u §13k __22u
PWL(0 0 100u {Vin})
v A N N A v N
.tran 0 2m 0 10n
.temp 25
.options thom=25 _
.options plotwinsize=0 IO Ut . 2A

.param Vin=12.0 Vout=3.3 Iout=2.0 Freq=2.2meg

.save V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
.save I(L1) I(RL)

.save dialogbox

.lib MDC_MP9942G]_LTO1.lib
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3.1.2 Normal Mode Operation (Startup)

b
800m - . n " ' ' =

360mVe -- 1 : : ; e ——— o N TOT T (S AT S

* T T T T T T T T T
0.0ms 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms 1.2ms 1.4ms 1.6ms 1.8ms 2.0ms|
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3.1.3 Normal Mode Operation (Steady State)
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3.2.1 Internal Power—Save Mode

L R1 c1
—{IN BT AN, I L1 our
REN en |8 swW ?zo—mm—l—fb’b’\ »
—A\/\/ EN PG| e RPG 10u
1Meg AGND AVCC 4L
100k RFB1
41.2k
RFB3
N
51K
e N CINL  |CIN2  |CIN3 cvee crpy |CL
= __O.lu __O.lu 0.1u __0.1u §13k __22u
PWL(0 0 100u {Vin})
v N2 N N A X7 N2
.tran 0 2m 0 10n
.temp 25
.options thom=25 _
.options plotwinsize=0 IOUt = 01 A

.param Vin=12.0 Vout=3.3 Iout=2.0 Freq=2.2meg

.save V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
.save I(L1) I(RL)

.save dialogbox

.lib MDC_MP9942G]_LTO1.lib
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3.2.2 Internal Power—Save Mode

1(L1)

I(RI)

400mA=

OmA=

wo JLRIRE o o I . S — i N I . N
e f : z z ;

-200m

3.5

3.0V
2.5V=

1.5V
1.0V=
0.5V

2003 OYHI T

0.0

1 .98.2ms

T
1.984ms

T
1.986ms

T T T T T T
1.988ms 1.990ms 1.992ms 1.994ms 1.996ms 1.998ms 2.000ms|
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3.3.1 Synchronizes External Clock

u1 R1 c1
:’; IN  BST 23: Avay f} L1 _—
FB SwW . "
EN__ En PG AP(cic RPG 10u
AGND AvVCC
100k RFB1
41.2k
RFB3
N
51K
A1
C_ L T _Svee §«RFBz ol - ﬁm
—s 0.1u ) 0.1u 13k 22u 22u {Vout/Iout}
PWL(0 0 100u {Vin} 5 100u 10n 10n {1/Freq*0.5-10n} {1/Freq})
N7 N N N7 N N Vi N
stran 0 2m 0 10n
temp 25
<options thom=25
EXte n al C LK soptions plotwinsize=0
200 kH 2_2 2 M H z soparam Vin=12.0 Vout=3.3 Iout=2.0 Freq=0.2meg
- «save V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
ssave I(L1) I(RL)
ssave dialogbox
=lib MDC_MP9942G]_LTO01.lib
=meas TRAN vout_avg AVG v(out) FROM 2.9m TO 3.0m

Copyright 2019 MoDeCH Inc.,



-1 L T Ll T T
1.986ms .988ms .994ms 1.996ms
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T : : : 1 1 V(i)
: | : B
1

fr— e

L L) L L L J L L
1.980ms 1.982ms 1.984ms 1.986ms 1 1.990ms 1.992ms 1.994ms 1.996ms 1.998ms 2.000ms
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3.4.1 UVLO

Ul
/\ - o /\R/l\/ ('F'

IN BST 1 L1
:: FB sw—ZO—LOOn—M T oyT
! EN PG wee S | 10u
AGND AvVCC
100k RFB1
41.2k
RFB3
i
51K
vi
s __CIN:I. __CINZ _LCINB ::CVCC REB2 ::CLI ::CLZ RL
— 0.1u 0.1u 0.1u 0.1u 13k 22u 22u {Vout/Iout}
PWL(0 0 1m {Vin} 2m {Vin} 3m 0)
NE 7 g g N 7 X NF

.tran 0 3m 0 10n
.temp 25
Re n < < 5 00 k .options thom=25
.options plotwinsize=0
.param Vin=12.0 Vout=3.3 Iout=2.0 Freq=2.2meg
.save V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
.save I(L1) I(RL)
.save dialogbox
.lib MDC_MP9942G]_LTO1.lib
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3.4.2 UVLO

INUVrising 35 3.5

INUVfalling 3.3 3.3

[ V(in) V(en)
L] : ! : ! i !

B00m
720m V=4
640mVet - - K-
560m Ve - - 8- -
480m Vel
400m V=
320m Vet -
240m Vet -
160m Vel
80mVe

Om

80m

12V
10V - -
8V
6V
4V=
2V=

(

2
3.6\

1.7V

0.3

0.0ms

T =T T T T T =T =T T
O.gms 0.6ms 0.9ms 1.2ms 1.5ms 1.8ms 2.1ms 2.4ms 2.7Tma 3.0ms]
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u1 R1 c1

;’; IN  BST ';f; A\ I L1 it
R2 EN FB SW PG »
il V EN PG S RPG | 10u
1Meg AGND AVCC N\
100k RFB1
41.2k
RFB3
N
51K
Vi
e _ :CINI _|CIN2  |CIN3 :Evcc RFB2 :CLI. | :CLZ RL
— 0.1u 0.1u 0.1u 0.1u 13k 22u 22u {Vout/Iout}
PWL(0 0 1m {Vin} 2m {Vin} 3m 0)
er A = N % N N N7
.tran 0 3m 0 10n
.temp 25

.options thom=25

.options plotwinsize=0

.param Vin=12.0 Vout=3.3 Iout=2.0 Freq=2.2meg

.save V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
.save I(L1) I(RL)

.save dialogbox

.lib MDC_MP9942G]_LTO1.lib
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VEN_rising 1.40 1.40

VEN_falling 1.25 1.25

V(en)

2
- e . - . . .. i

.
2.1ms
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3.6.1 Load Regulation

ui R1 c1
o |INBST S | L1 ouT
REN FB SW 3} =~
"—/\7\/ EN EN PG PG RPG 10u
1Meg AGND Avce| AYC AN
100k ‘RFB1
41.2k
RFB3
NN
51K
C_ V1 ey jaNz - [Cins |evec o §
s 0.lu  |0.1u 0.1u 0.1u 13k {Vout/Iout}
PWL(O 0 [100u {Vin})
XA N2 A N# N R v
stran 0 3m 0 10n
stemp 25
soptions thom=25
woptions plotwinsize=0
sparam Vin=12.0 Vout=3.3 Iout=2 Freq=2.2meg
asave V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
=save I(L1) I(RL)
<save dialogbox
slib MDC_MP9942G]_LTO01.lib
smeas TRAN vout_avg AVG v(out) FROM 2.9m TO 3.0m
ste| ram Iout list im0.511.52
+-step param Vin lst 4 10 15 20 25 30 36 lout=0.001/0.5/1.0/1.5/2.0A
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3.6.2 Load Regulation

LoadReg

0.3 o - .
Datasheets ———

jodel  seess

0.2 . LR S -

]

LoadReg [%

Copyright 2019 MoDeCH Inc.,




3.7.1 Line Regulation

ui R1 c1
"; IN  BST D91 AN, | L1
REN :N FB sW i‘g . il
——\/\/ EN PG| oc RPS | 10u
1k AGND AVCC
100k RFB1
41.2k
RFB3
N
51K
Lcms | :cvcc § RFB2 :cu :CLZ -
0.1u 0.1u 13k 22u 22u {Vout/Iout}
Rt XF N N N2 R Ko
Aran03mO0 10n

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

.temp 25

.options thom=25

.options plotwinsize=0

.param Vin=12.0 Vout=3.3 Iout=2 Freq=2.2meg

.save V(IN) V(EN) V(BST) V(SW) V(PG) V(AVCC) V(FB) V(OUT)
.save I(L1) I(RL)

.save dialogbox

.lib MDC_MP9942G]_LTO1.lib

.meas TRAN vout_avg AVG v(out) FROM 2.9m TO 3.0m

.step param Vin list 4 10 15 20 25 30 36
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3.7.2 Line Regulation

LineReg

0.2 1 T T T T T T
Datasheets ———
odel -----

0.15 - % 2 5

0.05

%]

LineReg [

-0.05

0I5~ : : -

0.2 L 1 1 i L 1 I
0 5 10 15 20 25 30 35 40

Vin [V]
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