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Device Output Voltage Device Marking Package Shipping
NCP14025N19T1 1.9V DAU
NCP14025N27T1 2TV DAE
NCP14025N30T1 aov DAF
S0T23-5 3000 Units Per Reel
NCP14025N33T1 33V DAG
NCP14025N40T1 40V DCR
NCP14025N50T1 OV DAH
1.8v 5.0V
100mVv
2 Vour 6.0 V
/
LX 5 Vix —03 6.0 V
LX ILx 400 mA
CE 1
Vce —0.3 6.0 \Y;
lce | —150 150 | MA
Reja 250 W
2 Ta —40 +85
T, —40 +125
Tstg —b5 +150
1 ESD
HBM =£2.0kV JEDEC JESD22-Al114
MM 200V JEDEC JESD22-A115
2
Po=[Ts max —TAl/Resa
3 +150mA JEDEC JESD78
4 MSL 1 IPC/JEDEC J-STD-020A
Ta=25
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Characteristic Symbol Min Typ Max | Unit ‘
OSCILLATOR
Switch On Time (current limit not asserted) ton 36 55 7.6 us
Switch Minimum Off Time torf 1.0 1.45 19 us
Maximum Duty Cycle Dpass 70 78 85 %
Minimum Start-up Voltage (I = 0 mA) Vstant - 08 0.95 W
Minimum Start-up Voltage Temperature Coefficient (Ta = -40°C to 85°C) AV start - -16 - mWy=C
Minimum Operation Hold Voltage (o =0 mA) Yhold 0.3 - - W
Soft-Start Time (Vg = 0.8V) tsg 0.3 20 - ms
LX (PIN 5)
Internal Switching M-Channel FET Drain Voltage Wik - - 6.0 W
LX Pin On—5State Sink Current (V=04 V) ILx mA
Device Suffix:
19T1 110 145 -
27T1 130 180 -
30T1 130 190 -
33T1 130 200 -
40T1 130 210 -
50T1 130 215 -
Voltage Limit VL 0.45 0.65 0.9 W
Off-State Leakage Current (V% = 6.0V, Ty = -40°C to 85°C) e - 05 1.0 [
CE (PIN 1)
CE Input Voltage (Voyut = Veer x 0.96) v
High State, Device Enabled VcEnigh) 0.9 - -
Low State, Device Disabled VeEqow) - - 0.3
CE Input Current (Mote 6) A
High State, Device Enabled (Wout = VYee=6.0V) lcEhign) -05 0 05
Low State, Device Disabled (Vo =60V, Ve =0V) leEfow) -0.5 0.15 0.5
TOTAL DEVICE
Qutput Voltage VouTt W
Device Suffix:
19T1 1.853 19 1.948
27T1 2632 27 2.768
30T1 2.925 30 3.075
33T1 3218 33 3.383
40T1 3.500 40 4.100
50T1 4875 5.0 5125
Qutput Voltage Temperature Coefficient (T, = —40°C to +85°C) ANVauT ppmi=C
Device Suffix:
19T1 - 150 -
27T1 - 150 -
30T1 - 150 -
33T1 - 150 -
40T1 - 150 -
50T1 - 150 -
Operating Current 2 (Voyt = Ve = Vepr +0.5 WV, Note 5) lop2 - 13 15 pA
Off-State Current (Vour =50V, Ve =0V, Ta = -40°C to +85°C, Note &) losF - 06 1.0 A
Operating Current 1 (VMayuT = Vee = Vepr x 0.96) oo pA
Device Suffix:
19T1 - 30 50
27T1 - 39 60
30T1 - 42 G0
33T1 - 45 60
40T1 - 55 100
50T1 - 70 100
S Veer
6 CE 10MQ
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E (V)
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Wyt OUTPUT VOLTA

WopT, QUTPUT VOLTAGE (V)

EFFICIENCY (%)
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=47 pH s L =47 pH
20 Ta=25°C 1 = 35f Ta=25C
0] W e
E |:-, =25V
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— o = oy v Vin=20W
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1
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T 5| ||
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-1|:| 1 1 1 : 1 1 1
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lg, QUTPUT CURREMT {mi) Iz, QUTPUT CURREMNT {m)
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\ "‘--...\ —— . .-Hll r — Vin W
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= |
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Ty = 25°C Ty = 25°C
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lg, OUTPUT CURREMT [ma) Ig, OUTPUT CURRENT (ma)
7 NCP1402SN30T1 8 NCP1402SN50T1
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5 waldiv
Vour = 1.9, Vin =12V, lo=230m&, L =47 uH, Cour =68 uF
1. Wik, 1.0V idiv
2. Viour, 20 miidiv, AC coupled
3. I, 100 matdie

39 NCP1402SN19T1

- o _
J S e ][ - [, =
| — e i Sr———s e |
e, ok o
o — £ . _'_'__,_,-o— -
R
2 usidiv

Viour =20W Vin=12V, lg=30m&, L =47 uH, Coyt = 68 uF
1. Wix, 2.0 Vidiv

2. Vour 20 miidiv, AC coupled

3. Iy, 100 mAJdiv

41 NCP1402SN30T1

2 usidiv

Vour =50V Vin =15V lo=30mA L=47 uH, Coyr =68 uF
1. Wik, 2.0 Widiv

2. Yoyt 20 miyidiv, AC coupled

3. I, 100 mAsdiv

43 NCP1402SN50T1
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5 usidiv
Vour = 1.9V, Vip = 1.2, I = TO ma, L = 47 uwH, Cour = 68 uF
1. Wiy, 1.0 Vidiv

2 WgyT, 20 mividiv, AC coupled

3. 1L 100 maidiv

40 NCP1402SN19T1

2 usfdiv
VouT = 3.0V, Vip = 1.2V, Ig = 70 mA, L = 47 uH, Cgut = 68 uF
1. Wik, 2.0 Widiv

2 Vgyr 20 miidiv, AC coupled

3. 1L, 100 maidiv

42 NCP1402SN30T1
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| \‘\_,_,-—""""F_ '\\_ P R

I I A FENIFIFE T ST P TN S i
2 naldiv

Your =50V, Vin =15V, Ip =80 m&, L = 47 uH, Coyur = 68 uF
1. Wi, 2.0 Vidiv

2 WguT, 20 m\idiv, AC coupled

3. 1. 100 mAJdiv
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v "5

Vin=12%, L =47 pH Coyr =68 uF
1. Vgt = 1.9V [AC coupled), 100 mVidiv
2. 1o =0.1mAto 80 mA

45 NCP1402SN19T1

1 s————,

(ol TR N T T o 1 .V T i = B T TR IV AR -
Viy =15V, L = 47 uH, Coyr = 66 uF
1. VouT = 3.0V (AC coupled), 100 m\idiv
2. lg =01 méA to 80 ma

47 NCP1402SN30T1

TM_mFTEﬁIiT_'STﬂ!"?

Vin =24V, L =47 uH, Cour = 68 uF
1. Vgur =5.0V (AC coupled), 100 mVidiv
2. Ig=0.1mAto 80 mA

49 NCP1402SN50T1

] [T N HE 3
Vin=12V, L=4T uH, Coyur =63 uF
1. Vgyr= 1.9V (AC coupled), 100 m\/div
2 lg=80mAto0.1mA

46 NCP1402SN19T1

R T

[ | [}

— o

tHT i @ T05V & W T005E ThIX  S5ET

Vin =15\, L = 47 uH, Cour = 68 uF
1. VouT = 3.0V (AC coupled), 100 mVidiv
2 lp=80mAto01mA

48 NCP1402SN30T1

S

2 - L
i [T HE Ch
V=24V L= 4T uH, Cour = 63 uF
1. VouT= 5.0V (AC coupled), 100 m\idiv
2 lp=80mAto 01 mA

50 NCP1402SN50T1
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E (mVy})

-
=

Vigete. RIPPLE VOLTA

E imv)

3
L=

Vijemte, RIPPLE VOLTA

I, LXPIN ON-STATE CURRENT (maA)

100 T T T
MCP14025M19T1
L=47 uH
80 Cour=68pF
Ta =25°C
&0
40 W =15
V=12V | —
L]
20
— 1>
[ ——"
Vin = 0.9
|'_'| 1 1 1
0o 20 40 &0 &0 100 120 140 180 1803 200
Ig, OUTPUT CURRENT {ma)
51 NCP1402SN19T1
100 |
a0 i "'Iin = i.:l W
/” — —
Vin=20V |
80 ———1 Vin= 1%V = __,..--1|"'f
—
T .y |~ V=30V
Vin = 1.2V f ————
40 A
L/ %’ MCP14025N50T
20—« /ﬁ// L =47 uH ]
= Cour = 68 uF
M Win=08V Ta=25°C
0 1 1 1 1 1 1
n] 20 40 60 80 100 120 140 180 180 200
I, OUTPUT CURRENT {ma)
53 NCP1402SN50T1
300
—40°C
220 / aens —|
180 ‘,/ /*"/-.’.-_____—- 85T
__// MCP14025MX T
140 Viour =Veer x0.96 —
.-/ .."'I.U':. =04V
Open-loop Test
100 L L
1 2 3 4 5 G

Vour, OUTPUT VOLTAGE (V)
55 NCP1402S5NXXT1

Wiinote, RIPPLE WVOLTAGE (mV)

i~
s

lopy, OPERATING

£ ()

H-ON RESISTANC

siomy SWITC

R

LURRENT 1 {ma)

ON

100 I
MCP14025M20T1
=47 pH
B0F Coyt =68 uF
Te =25°C
n=20W
&0
Vin=09V Vin=1.2 Vin=13W ,..-""’F___.-"'
a0 —H a4 A
"_' = Vin=2.5V
\ /__..-.--"
20 %0 el
Fa
=
0
o0 20 40 &0 &80 100 120 140 160 180 200

lg, CUTPUT CURRENT (ma)
52 NCP1402SN30T1

100
a0
35*::// 25°C
60 :._-_,.r-"/l
/ /’ﬁg
40 f"’fﬁf—f
=
ag ] MCP14025MXKT i
Vout = Veer x 0.96
Open-loop Test
o 1 1
1 2 3 4 = =]

ViguT, OUTPUT VOLTAGE (V)
54 NCP1402SNXXT1 1

35 . .
MCP1402SMXXT1
™ Wt = Vepr % 0.96
ouT SET
30 AN Wik =04V 4
. \ Open—loop Test
25 AN .
. \\‘_‘.________' o
M BseC
20 -
\ 2500
1.5 -40°C —
1.0
1 2 3 4 5 6

VouT. OUTPUT VOLTAGE (V)
56 NCP1402SNXXT1
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4
2l

130

Eﬁ QY MCP14025NXXT1
E o L=47 puH
ig 123 o =0ma
[
[ \ Ta=25°C
o 100
: \
-
L
=
CI,
3
2
e ~
= 4 g B
Vi, INPUT VOLTAGE (V)
57 NCP1402SNXXT1
NCP1402
NCP1402
30|JA Vour=1.9V
2 NCP1402
PFM
PFM
NCP1402
Vour
Vour
+2.5%
NCP1402
MOSFET

leerae MAX, QUTPUT CURRENT (maA)

400

300

200

—
=]
(=]

L]

MCP 140250 XT1
L=47 uH
Ta = 25°C

=]

1 2 3

Vo INPUT WVOLTAGE (V)

58 NCP1402SNXXT1

1.8v 5.0V
Vce<0.3V
1.5V
1.8v 5.0V
MOSFET
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VLX MOSFET
PFM
/
NCP1402 CE
CE ouT CE
0.9v
0.3V.
CE 0.3v.  0.9v CE
L1 D1
WVin G—e /
n L 4T uH fo Vour
C1 I CE L% I c2
10 uF = '__|I 5 — 68 uF
OUT | NCP1402
— 2 |
NC GND
[3] Kl
41
NCP1402 DC-DC
Calculation Equation
f 2 \
1 < M(— =)
WOoUT lomax’
I Vi — Vet
PK in - s) on | min
i (ton + tofflo _ (Vin — VS)ion
toﬂ: 2L
tor (Vin — Vs)tan
(VouT + VF = Vin)
aQ (IL — lo)toff
v __AQ .
ripple " CouT + (I — In)ESR
*
Ipk
Imin—
lo—
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lomax——
IL
Vin
Vour——
VE
Vs
AQ—
Vripple—
ESR——
M——

COUT

Vour=3.0V  M=8x<10"

NCP1402 47pH 47pH

NCP1402 27H

DCR 1.0Q

trr
P-N

Ve<0.3V

Irated>lrx
Vreverse >Vout

10pF ESR

MOSFET
47 F  68F
2214F
NCP1402

60 61 23mmX20mm
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PsS 2

s NCP140x Series | |
DC-OC Step—up
Converter 1p2
™1 Uoaut
Uin ol .
(= |
m [
P4 | _|
OFF CE ON '
-t 23 mm -
60 NCP1402 PFM DC-DC
i
20 mm

Y
- 23 mm -
61 NCP1402 PFM DC-DC
Parts Supplier Part Number Description Phone
Inductor, L1 Sumida Electric Co. Lid. CD&54-470L Inductor 47 uH /0.72 A (852)-2880-6688
Schottky Diode, D1 ON Semiconductor Corp. MBRO520LT1 Schottky Power Rectifier (852)-2689-0088
Output Capacitor, C2 | KEMET Electronics Corp. | T494D686K010as | SO% ESR Tantalum Capacitor (852)-2305-1168

BEuF/ 10

Input Capacitor, C1

KEMET Electronics Corp.

T491C106K016AS

Low Profile Tantalum Capacitor
10uF/16Y

(852)-2305-1168
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TP2

1 TP1 L1
2 L1 Ul LX
3 L1 DI
4 D1 TP2
L1
TP1
] A7 uH
LX
+ Py
c1 L
i T  Enable EI
10 uFrI6 Vv NCP1402
TP4 GND
GND [] 6

62 NCP1402
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