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Output Switching
Device Voltage Frequency Marking Package Shipping™
NCP1400A5N 19T 19V DA
MCP1400ASN19T1G 18V DA
NCP1400ASN22T1 22V DCH
NCP1400ASNZ2T1G 22v DCH
NCP1400ASN25TY 25v D&Y
NCP1400ASN2ST1G 25y DAY
AN 2 n . _— 3000/ Tape & Resl
NCP1400ASN2TTA 27V 180 KHz DAA Thin SOT23-5 7 inch Reel)
NCP1400ASN30T 3o DAB
NCP1400ASN33T azv DAJ
NCP1400ASN3ET aEv DBK
NCP1400ASN45T 45 DBL
NCP1400ASN50T 50V DAD
NCP1400ASNS0T1G 50V DAD
1.8V 5.0V
100mVv
.l.
—BRD8011/D
2 Vour —0.3 6.0 \%
/
LX 5 Vix —03 6.0 \YJ
LX ILx 400 mA
CE 1
Vce —03 6.0 vV
lce —150 150 mA
Reja 250 W
2 Ta —40 +85
T, —40 +125
Tstg —55 +150
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1 ESD
HBM =2.0kV JEDEC JESD22-Al14
MM 200V JEDEC JESD22-A115
2
Po=[T; max —Tal/Resa
3 +150mA JEDEC JESD78
4 MSL 1 IPC/JEDEC J-STD-020A
Ta=25
Characteristic Symibol Min Typ | Unit
OSCILLATOR
Freqguency (Voyur = Viser x 0.96, Mote 5) fosc 144 180 kHz
Frequency Temperature Coeflicient (Ta = —40°C {0 85°C) Af - 0.1 S0
Maxirnum PWI, Duty Cycle (Voyr = VgeT x 0.96) Dipax 68 75 %
Minimum Stari-up Voltage (I =0 mA) Wetart - 0.8 W
Minirmurn Stari-up Voltage Temperature Coefficient (Ta = —40°C 1o 85°C) AVetant - -16 mviPC
Minimum Cperation Hold Yoltags (o = 0 ma) Y ioid 0.2 - W
Soft-Start Time (Vo = 0.8Y) fzg 0s 20 ms
LX {PIM 5)
L¥ Pin On-5tate Sink Current (V¢ = 04 V) Iy ma
Device Suffix:
18T1 80 S0
22T1 80 40
25T 80 120
27T 100 125
30T1 100 130
3am 100 135
38T1 100 145
45T1 100 133
50T1 100 160
Voltage Limit (VoyTt = Viop = Veer x 0.96, WV x L™ Side) WLHLIM 065 08 W
Off-State Leakage Current (Vi y = 5.0V, Ta = —40°C to 85°C) Lk - 0.5 T
CE (PIN 1)
CE Input Violtage (VouT = VeeT x 0.98) W
High State, Device Enabled YCE(high) 0s -
Low State, Device Disabled VEE W) - -
CE Input Current (Mote 6) wh
High State, Device Enabled (Voyr =Vez=50V) ICE(high) -05 0 0.5
Low State, Device Disabled (Voyr =50V, Veg=0V) lCEfow) -05 015 0.5
5 Veer
6 CE 150nA
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TA:25
Characteristic Symbol Min Typ Max | Unit |
TOTAL DEVICE
Cutput Voltage (Vi = 0.7 x Voy lo = 10 ma) VouT W
Device Suffix:
18T1 1.853 19 1.548
2T 2.145 22 2255
25T1 2438 25 2.563
2T 2633 27 2768
301 2.925 30 3075
33T 328 33 3383
38T1 3705 38 3855
45T1 4 3875 45 45125
50T1 4 875 50 5125
Output Voltage Temperaturs Coefficient (Tg, = —20°C to +85°C) AVour ppm™C
Device Suffix:
18T1 - 100 -
22T1 - 100 -
25T1 - 100 -
27T - 100 -
301 - 100 -
33T - 100 -
38T1 - 150 -
45T1 - 150 -
20T - 150 -
Operating Current 2 (Vo7 = Vog = Vegr +0.5Y, Mote 5) Iooz - 7o iE ud
Off-State Current (Vout =50V, Vep =0V, Tg = —40°C fo +85°C, Note B5) loFe - 0E 1.5 wa
Operating Current 1 {Vayt =Vee =Veer 2 0.96, foge = 180 kHz) oo 1
Device Suffix:
18T1 - 23 50
2T - 27 &0
25T1 - 32 &0
27T - 32 &0
301 - 37 &0
33T - 37 &0
38T1 - 44 65
45T1 - 53 75
50T - 70 100
5 Vgt
6 CE 150nA
21 34
s S .,
:g 2.0 "-ﬂ 3.2 -
= Vi 1.5 = =20V \
3 19 3 30 |
g1 77 S 20X < 7
5 Vi=08Y V=12V 5 Vin=0.9 V=12V Win= 15V
o o ""1 =t i ¥ |
F 18 F 28
= = | |
Q Q
= = MCP140045M30T1
8 47| MCP1400ASN19T1 8 26 L=22pH
= L=22uH = Ty =25°C
Ta = 25°C | |
1.6 L 24
0 20 40 60 80 100 20 40 &0 a0 100

I, OUTPUT CURRENT (ma)
2 NCP1400ASN19T1
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EFFICIENCY (%) Wyt OUTPUT VOLTAGE (V)

ooy, OPERATING CURRENT (uA)

G.0 100
55 80 =
eSO | g N\
-  &n Y s 4 T
50 LI — . Y 323 &0 % N Min= 1.2V
VinNE DS Vin= 1.5V V= 20V @ V= 0.9 Y
- o .
45 i o 40 i
.
NCP140045M50T - NCP1400ASM 15T
40 L=22pH 20| L=22uH
Ta=25C Ty = 25°C
35 | 0 | |
0 20 40 60 an 0o u] 20 40 &0 al 100
lg, OUTPUT CURREMNT (ma) lg, OUTPUT CURRENT {ma)
4 NCP1400ASN50T1 5 NCP1400ASN19T1
100 o |
Vin= 2.5 V=30V
— |
a0 "'-...______‘ — | -
=
\-..,____\l Vin= 2.0V ; “-“‘""—‘—-—
BOF Vin=0.8V — 2 Vin= 20V 4
Vi= 1.2V ViN= 15V m
Q0
E N
40 t 40
MNCP140045H30T1 MNCP140045H50T
20| L=22uH a0t L=22uH
Te = 25°C Ta=25°C
0 20 40 60 80 100 0 20 40 &0 al 100
lo, QUTPUT CURRENT (ma) Ig, OUTPUT CURRENT (ma)
6 NCP1400ASN30T1 7 NCP1400ASN50T1
BD 100
I I I .
70— NCP1400ASNEHT 3
L=10uH = &0
80— Ta=25C i
i
I:_:
- a &0
40 — '\z'J
n E 40
0 "-.H.-r = I—
- o
== 'f-‘_ ol MNCP140045M20TT
10 = Vour = 3.0V x 0.96
- = Open-loop Test
0 ] . .
15 20 25 a0 35 40 45 2.0 5.5 —50 =25 0 25 S0 75 100
Vout, OUTPUT YOLTAGE (V) Ta, AMBIENT TEMPERATURE {°C)
8 NCP1400ASNXXT1 lpp1 9 NCP1400ASN30T1
www.icbase.com 1
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100
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20|— Vour="50Vx0.96
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Open-loop Test

n | |
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2 "'G'.pT| W K|
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Ta, AMBIENT TEMPERATURE (°C)
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32
=
= 31
O
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o
2 30 —
2
= 24
O NCP1400ASM30T1
5 | L=10uH
5 28] |p=40ma
= V=12V
27 ' '
-50 =25 o 25 a0 = 100
Ta. AMBIENT TEMPERATURE (*C)
14 NCP1400ASN30T1
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Dy, MAXIMUM DUTY CYCLE (%)

E (V)

-
w3

Vet Vinows, STARTUP AND HOLD VOLTA

foge, OSCILLATOR FREQUENGY (kHz)

300
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o l— Vour=30Vx056
Open-loop Test
0 l l
-50 -25 0 25 50 75 100
Ta, AMBIENT TEMPERATURE (°C)
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an | ]
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os - Vet
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o
&0 = 140 P~
MNCP1400ASN30T - NCP1400ASMS0TY "‘\
Vix=04V _:_‘_‘ Wi =04V
40 L ' — =100 L ' 1
50 -25 i a5 =g 75 100 ~gp 75 o 25 50 75 100
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
22 NCP1400ASN30T1 LX 23 NCP1400ASN50T1 LX
180 , , , @so
NCP1400ASMXKT1 ﬁ N
160 Vix=04V =z -
Tp = 25°C ’_‘__,.,-'"'"".f 40 \\
140 ] i N
/___’,""" E a0 -.____“____-
= I
120 ra o ——
/ g
20
=
100 7 = .
A fry MCP1400ASNYXT1
80 S1of Vix=04V
Ty = 25°C
.:‘J.
&0 - [
15 20 25 30 35 40 45 50 55 15 20 25 30 35 40 45 S50 55
VauT, OUTPUT VOLTAGE (V) Vout, OUTPUT VOLTAGE (V)
24 NCP1400ASNXXT1 LX 25 NCP1400ASNXXT1 LX
15 =16
L
1.4 i | Ell: 1.4 | ]
¥ etart " = ot |
1.0 _.-""'"# ? 1.0 _.-ﬂ""" _.-'"--
/ I ’ ¥ hoid
0.8 Vhold % 0.8 //__.,.-___,.--"'"
=
0.6 —— NCP14D0ASNIST1 % 0.6 < NCP14D0ASNIOTT
o > L=22uH A = /] L=22uH _
o / Cour =68 uF g 04 / Cout =83 uF
- 7 Ta = 25°C _ ;_,;_ 02y Ty = 25°C _
0 | | ::Uci 0 | |
0 5.0 10 15 20 25 30 ) =0 10 15 20 25 30
0, OUTPUT CURRENT (mA) o, OUTPUT CURRENT [ma&)
26 NCP1400ASN19T1 / 27 NCP1400ASN30T1 /
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WemriMVha, STARTURHOLD VOLTAGE (V)

E {mV)
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Viioo
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28 NCP1400ASN50T1 /
80
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60
"
| 1Y /]
Y%
Win= 09 MCP140045MN30T1
ol A | LA L=22uH
= - Cout=68uF
Ty =25°C
-0 20 40 &0 a0 100

lg, QUTPUT CURRENT (m]

30 NCP1400ASN30T1

&

6

GE (m\)
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=)

Vriggle: RIPPLE VOLTA

E (M)

-
Lo

oo, RIPPLE VOLTA

v,

| MCP14004SN1T
L=22uH
Cout = B8 uF
00 Ta=25C
0.0
"-.'"|N= 12V
f— W= 1.5
00— Win=0.9% J/,/’-
i 20 40 B0 a0 100
lg, OUTPUT CURREMNT {ma)
29 NCP1400ASN19T1
B0
MCP14004SNS0T
L=27uH
Cour = B8 uF . /
60} TymosC Vin= 2.0V
| /
Vig= 0.9V
AN I [ |f P
u | g Vi 3.0
Win= 15V // =
A ¥ J'%”'/
LU .#__..-—
T 20 40 £0 &0 100
I, OUTPUT CURRENT (ma)
31 NCP1400ASN50T1
1
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2 usidiv 2 usidiv
VouT =30V, ViN=12V, Ig=10mA, L =22 uH, Cour = 68 uF Vour =30V, V=12V, lg=25mA, L = 22 uH, Coyr = 68 uF
1. Vi, 2.0 Vidiv 1. Vix, 2.0 Vidiv
2. Vaur, 20 mvidiv, AC coupled 2. Wy, 20 mvidiv, AC coupled
30 I, 100 maASdiv 3 I, 100 mAfdiv
32 33
|4_—*memmm i M ................................................
-------------- ' ) ) :
" I 4
1 m | :
00w W TO0ps ChRE 5 LTV Thi Soamvs Ml 100V M 100Hs Chiv 38V
V=12V, L=22uH V=12V, L=22uH
1. VipuT = 1.9V (AC coupled), 50 m\idiv 1. ViuT = 1.9 V (AC coupled), 50 m\idiv
2 lg=30mA to 30 mA 2 lg=30mAto 3.0 ma
34 NCP1400ASN19T1 35 NCP1400ASN19T1
#]
Chi Soomi™ M 100V M T0dps Chi™ 08V

V=15V, L =22 uH Vipg=15% L =22 uH
1. VouT =30V (AC coupled), 50 m\idiv 1. VUt = 2.0V (AC coupled), 50 m\idiv
2 lg=30mato30 ma 2 lp=30mAto30ma

36 NCP1400ASN30T1 37 NCP1400ASN30T1
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V=15V, L=22pH V=154 L=22uH
1. WouT = 5.0V (AC coupled), 50 mi\idiv 1. VouT = 5.0V (AC coupled), 50 mvidiv
2. lg=2.0mato 30 ma 2. lg=30mato 3.0mA
38 NCP1400ASN50T1 39 NCP1400ASN50T1
1
our | I Py
2 | Vix LMITER |e » ' Ir s
| 1 T ERROR. 1
I ) . AMP DRIVER o
| _ POWER |
| - ' = SWITCH |
NC |
3 ¥ . PHASE - =TT I
I g COMPEMSATION CONTROLLER |
| | | |
| VOLTAGE I
I OSCILLATOR |
GND | |
4 i |
[ A1 I
I = |
[ = I
- - -
1 CE
40
1 CE
1 0.9v
2 0.3V
3
2 ouT
3 NC
4 GND
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NCP1400A

NCP1400A

1.8v 5.0V
32A  Vour=2.7V Vce<0.3V
151A
NCP1400A 1.5V
180kHz +20% 0.11%/ 16 17
Vour
*+2.5% 12%
3% 4%
/
NCP1400A MOSFET
MOSFET
VLX MOSFET
350mA

/

NCP1400A CE

150nA CE ouT CE “
72 CE 0.9v
CE 0.3V.

CE 0.3v 0.9V
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Ve<0.3V

/

Irated™lrk
Vreverse >Vout

10puF ESR
MOSFET
47 aF  68lF 0.15Q 0.30Q
42 43 23mmX20mm  NCP1400A
h
W NCP140x Series | |
DC-0OC Step—up
Converter 1p2
™ Uout
Wn — .
. B I | 20 mm
1 (=
m [ |
‘ n
P4
TP3
8ND [‘ o L P
OFF CE ON ‘

- 22mm —————==

42 NCP1400A PWM DC-DC

20 mm
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23 mm

]
¥
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43 NCP1400A PWM

DC-DC

Parts

Supplier

Part Number

Description

Phone

Inductor, L1

Surmida Eleciric Co. Lid.

CR54-220MC

Inductor 22 uHM1.11 &

(852) 28806685

Schottky Diode, D1

OM Semiconductor Corg.

MBRIS20LT1

Schottky Power Rectifier

(852) 26685-0085

Output Capacitor, C2

KEMET Electronics Corp.

T424DEE6K010AS

Low ESR Tantalum Capacitor
68 uFHD Y

(852) 2305-1165

Input Capacitor, C1

KEMET Electronics Corp.

T431C106K018AS

Low Profile Tantalum Capacitor
10 wFHE W

(832) 2305-1168

44
C2 C1
L
TP1 L1
1 L1 Ul
2 L1 D1
3 D1 TP2
01

- - Y Yy -

D 1'—‘ 22 uH l D
Vour ViN
c2 C1

O
Teawrroy | JP1 [297 cE LX 10uFrEY |
TP3 Enalbile o| of 1 g TP4
—t ouT L
aND 5 HCP14004 GND
11
MC GO
3 4

44 NCP1400A
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SN
483-01

rﬂ |_| ¢ 1 ANSI Y14.5M 1982

2
5 4
3
L :
— L MILLIMETERS INCHES
Gr— DIM| MIN | MAX | MIN | MAX
A | 290 | 310 [0.1142 (01220
— A — B 130 [ 1.70 |0.0512 |0.0669
C | 090 | 1.10 [0.0354 |0.0433
* D | o025 | 050 (00088 (00187
J G | 085 | 1.05 [0.0335 [0.0413
* C ri.r 1 H | 0013 | 0100 [0.0005 (00040
—-H-H-H- J 040 | 0.26 [0.0040 [0.0102
{B 0.05 {[}_[}[}QJ t } K | 020 | 060 [0.0079 [0.0236
H L 125 [ 1.55 |0.0493 |0.0610
K M M G 10° 0o INE
§ | 250 | 3.00 (00985 |0.1181
*
1.9
0074
0.95 -
0.037
i
I | I
i l i
24
0.094
S |
K A1
0.039 | |
i i
0.028 SCALE 10:1 =i
45 SOT23-5/TSOP-5/SC59-5
*
——SOLDERRM/D
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