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DESCRIPTION FEATURES

The NCMO350HV is a monolithic step-down switch
mode controller with a programmable output current limit.
It achieves continuous oufput current over a wide input
supply range with excellentload and line regulation.

The maximum output current can be programmed by
sensing current through an accurate input sense resistor.

It can oufput constant voltage. Internal themmal shutdown,
cycle-by-cycle currentlimit protection.

The NCMO350HYV requires a minimum number of readily
available standard external components. The chip is available
in 8-pin SOIC8 packages.
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¢ Wide +8V to +85V Operating Input Range

¢ Programmable up to 8A Output Currentwhen 12V input.
+ Output Adjustable from 0.8V to +35V
¢Programmable Output Current Limitwithout power loss
#Outside Power MOSFET Switch

¢ Mature outputshort protection circuit

+ 85% Efficiency @ 1000mA @9Vout when +75V input
+ Fixed 200KHz Frequency

¢ Ouput up to 2A when +72V input

+ Cycle-by-Cycle Over Current Protection

* Available in 8-Pin SOIC8 Packages

SCHF USB 3.0,3.1 SZHF Type-C Xf4h 7o Hi
Support USB Type-C and USB3.0,3.1 charger
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BM SEMI NCMO350HV

1]
1
BXIREDLUNNRNRRE | NMOS T0252| (8| OpF-680gF D2
NCMO0350HV ENEAERN I||,
— [
1 | BM28N10 §5510 SMB
21006 L 1A0
+82V-T0V 40mQ YL _l ~12¥
i i T [ VD GATE] 8 47uH 2A
R1 2 | |viw swl 7
GND 0.L0F-50V | poge
Cl 3 lenp BSTL 6 |l ——
i
D00UF-100% 4 |2 FB2| 5 c4 D3
H 5.6V |
= [ = [T ev
if i
|l -
I =y D3iD4=0 WA EE
470uF
R2 Rj‘ﬂpF —r—
.||] —— == 47K -
] ;e o e | o e = —r—
STK 785K T T
NMOS TO252 D2
NCMO0350HV 3 3 I||,
1 | BM28N10 §S510 SMB
31206 ZA
FTSVAG0V | 950 ._]F-I\.W_.'—hsv
1 VD GATE | 8 33uH 3A
— 2 |viN sw| 7
GND 0.1uF 50V "
10EX
Cl 3 GNDJ BST 6. || |
. 1
100uF-100} 4 |rB2 FB2f 5 c4 D3
56V
&= HlE S 26Y
c7 D4
|| D=0 5wiR B E I
I T~
47pF 470uF
] R2 R3 P
.|| J —— — - 2K L
57K 300K E 7
NMOS TO252 D2
NCMO0350HV 2 1LIE N I||,
33V=l=off —/ |
oV=b=od 1 | BM335N10 10A SMCH 55 2
HiE1206 L1 6A
F28VL+12V
vit 10mQ —Y Y Y 7
1 [¥D GATE] 8 22uH A 4
| SE———
R1 2 | |viN sw| 7
GND
Ci 3 GND) BST 6 | [0.1uF
T~ llc4
470uF-35V] b | |2 FB2| 5 D3
5.6V |
= = [ 5&V
1N4148 Cli mx
D34 =0 5wA3E &
Y [ T~
i et A 47pF 1000uF
] R2 R3 %—.—I
H——= b — H =]
57K 300K E E

www. bookly.com 2



BM SEMI NCMO350HV

ORDERING INFORMATION ABSOLUTE MAXIMUM RATINGS "
Supply Voltage Vin 9oV
Vsw -0.3Vto Vin+ 0.3V
VesT VSW + 6.0V
PART NUMBER NCMO350HV Vis, Vige..... 0Vio15V
All Other Pins.......ccooiiiieeeeeeee e -0.3Vto +6.5V
TEMPERATURE Junction Temperature...........cccocooveeeeccccese e 150°C
RANGE -40°C to 85°C Lead TemMPEratUre. ..o 260°C
PACKAGE SOP8 Storage Temperature..........cccoecevvrecnnncnennnn -65°C to +150°C
Recommended Operating Conditions'?
PIN CONFIGU TION Supply Voltage Vin +8Vto 80V
Output Voltage Vout 0.8Vto 30V
Output Voltage Vout (ViN<=16.5V)......... .0.8V to (Vin-3.0)V
Operating Temperature.........c.ccccccevrecrncrcnennen -40°C to +85°C
VD [1 | © 8 | Gare
VIN[ 2 7 |sW Thermal Resistance 6ua 6uc
Gnd 3 6 | BST SOICS......oeeeeeceeee e 50........... 10..°C/W
FB1 [ 4 5 | FB2
Notes:

1) Exceeding these ratings may damage the device.
2) The device is not guaranteed to function outside of its operating conditions.
3) Measured on approximately 1’ square of 1 oz copper.

PIN No. | PIN NAME (PIN DESCRIPTION

1.2 VD,VIN  [Supply Voltage. It operates from +8V to +80V.Use a resistor between Vd and pin2 to limit current
Cinis needed o prevent large voltage spikes at the input. Put Cinas close to the IC as possible. Itis|

also drain of the external power device and power supply for the whole system.

3 Gnd Ground. This pin is the voltage reference for the regulated output voltage. For this reason care must
be taken in its layout. This node should be placed outside of the D1 to Cn ground path to prevent
switching currentspikes from inducing voltage noise info the part.

4,5 FB1,FB2 [Feedback. FB1: An external resistor divider from the output to GND, tapped to the FB pin sets the

output voltage via the 0.8V reference. FB2: detect the ouput voltage to stable the system.

6 BST Bootstrap. This pin acts as the positive rail for the high-side switch’s gate driver. Connect a 104
cap between this pin and SW.

7 SwW Switch Output. To the switching of the inductor together with the source of MOS

8 GATE  |Drive the external switching NMOS gate
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BM SEMI NCMO350HV

ELECTRICAL CHARACTERISTICS
Vin =12V, T = +25°C, unless otherwise noted.

PARAMETER SYMBOL [TEST CONDITIONS MIN TYP MAX |UNIT
Feedback Voltage Vre 8V < Vin< 80V 0.785 | 0.805 (0.825 [V
Feedback Bias Cument IBIAS(FB) Vre = 0.8V 10 nA
Osdillator Frequency fsw Vrs = 0.8V 175 200 225 [KHz
Boot-Strap Voltage VesT - Vsw 6.4 \Y
Minimum On Time (4) ton Ves =1V 100 ns
Under Voltage Lockout Threshold Rising 3.0 3.3 36 [V
Under Voltage Lockout Threshold Hysteresis 200 mV
Supply Current (Quiescent) Ven =2V, Vrs =1V 400 500 [pA
Themal Shutdown® 160 T
Note:

4) Guaranteed by design

EFFICIENCY TESTR R JURZ

INPUT Tout Vout | Efficiency
12V 1A 5V 87%
24V 1A 5V 85%
48V 1A 5V 81%
60V 1A 5V 79%
T2V 1A 5V 7%
60V 1.5A 5V 80%
60V 2A 5V 80%
24V 1A 12V 93%
48V 1A 12V 91%
60V 1A 12V 89% B 4 K e A NMOS
72V 1A 12V 88% L MBS [F] R 2%

PR A P, BEL ot I ) 971 4B FEL R
INPUT | R1(1imit) | Tout (max)
12V 50mohm 1. 34A
48V 50mohm 1.53A
T2V 50mohm 1.61A
12V 75mohm 0.89A
48V 75mohm 0. 95A
T2V 75mohm 1.01A
12V 100mohm 0. 64A
48V 100mohm 0. 66A
T2V 100mohm 0. 74A

If the ouput current is over the current in the form, should modify the resistor to start up.
BGE I T 2R T IR LR BE Y 5 8 3 b S/ e FEE A RT LR 3D,
OCP PRt A2 4R 47 i R B AR 18 Bt e X 4y i AV AL B AR 3P LB 96 ).
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BM SEMI NCMO350HV

APPLICATION and PCB reference:
1. Put input capacitor close to NCM0350HV and larger than 100uF or 200uF if over 60V input.
REAUE A SR BN L B R/ T-100uF, Qi A\ B B I 70V, 5 5 7% A % GNDAIN8OV I TVS &, B 1k id .
2. Put Schottky diode close to SW and GND pin of chip, choose better heat-sink package like SMB or SMC.
RO H R R SIS A I SWHIS GND,  EPESM B SMCSE i AT 1) 1 234 L At i R ZREE A 20 %LL E I 4 .
3. Choose high efficiency inductor, like the Iron-silicon-aluminum, or some SMT inductors.
BRI RO R v R B A A0 H R R R LR R S B LI ZE 7 50 Y%l R =
4. The external NMOS, choose the Vds value 20V higher than the input volage at least.
HMEMOS bR FRI Fs 22 LE SRR K% IR 5120V, B A% A 70V, EF100VIMOS.
5. The external NMOS, choose the I(D) value 8-12 times higher than the output current at least.
AN E MOS bR FRI 2 LG SRR R S R i 81248 B andan i1 A, 2L 10A/MOS.
6. In order to reduce output ripple, the output capacitor should be larger than 220uF.
N T A 3 B4 ) L SO i L FRL A/ T 220uF.
7. In order to reduce the heat, use more ground area all around PCB.
T AR E LI HEA, PCBIR L, 1CINEHS 23 13 )y LGP CB 1 I s T4 i i .

8. Vout = 0.8V * (1 + R3/R2)
R2 =47K~ 82K
9. If need 5A-6A or 8A output when +12-24V input, should use the inductors strong enough,

And also the external NMOS use the 75N60, the schottky should also choose the 10A or larger.
WA E12-24VE N, HiihiSV,6-8AI N, Br T HUBA LK R, NMOSHE 1L 1 75N60, 1 2 RES
FHEIT10A.
10. C7 and R4 are also necessary for loop stable and EMC pass.
C7 5 R4 PR i TAE RS E 151 EMCA AN R > 1) /Nl 2844
11. Here below the PCB reference, support both TO252 or SOP8 N-MOSFET.
TR S #FT0252 5 SOP8{INMOS 112 % P CBI .

#*

*

»
KT
*

3]

-

NCMO3SO0HU  VOUTH

www.bookly.com 5



BM SEMI

NCMO0350HV

TYPICAL PERFORMANCE CHARACTERISTICS
C1=C2=100pF, C5=470uF, L=47uH, T ,=25°C, unless otherwise noted

VIN=60V,VOUT=5V,Iload=0.5A

VIN=60V,VOUT=5V,Iload=1.0A

VIN=60V,VOUT=5V,Iload=1.5A

T3 Agilent Technologies R JAM 2 100358 2015 ‘13 Agilent Technologies PR JAN 22 100433 2016 5 Agilant Technologies PR JAN 22 10,0528 2016
I | |
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w ki
-3 o HR 8 = E] L I} 0 Ll 1
Wi || FEE i 5 = © 2 Wi | T i % < e Wi, | PR = i %=

VIN=60V,VOUT=12V,Ilload=0.5A

5 Agilent Technologies FAILJAN 22 10:10:43 2016

VIN=60V,VOUT=12V,Iload=1.0A

5 Agilent Technologies FAILJAN 22 101059 2016

VIN=60V,VOUT=12V,Iload=1.5A

i Agilent Technologies PR JAN 22 101124 2016

SW WAVE
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BM SEMI NCMO350HV

PACKAGE OUTLINE

SOP8 PACKAGE OUTLINE AND DIMENSIONS

0.189(4.80) 0.124(3.15)
0.187(5.00) 0.136(3.45)

i B 0.150(3.80) 0.228(5.80) 0.089(2.26)
PIN 11D~ 0.157(4.00) 0.244(6.20) 0.101(2.58)

u.uz4(u.a1]—-| |<— —-l |<—u.u5u[1.27]

= HHH—

|
-t = === [—0.103(2.62) |—0.213(5.40)
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—=1 SEATING PLANE {} H{} N
| 0.000(0.00) !
0.013(0.33 i__ 0.006(0.15) 1
0.020(0.51) 0.050(1.27)

|- 0.138(3.51)»]
BSC

ERONT VIEW

SEE DEIAlL A"
PRGN

ra
/
'\ CJ%LL, _t_ 0.0075(0.18)

N S T 0.0098(0.25)

0.010(0.25) | 40 NOTE:
0.020(0.50)
1) CONTROL DIMENSION 1S IN INCHES. DIMENSION IN

BRACKET IS IN MILLIMETERS.

2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.

3) PACKAGE WIDTH DOES NOT INCLUDE INTERLEAD FLASH
OR PROTRUSIONS.

4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING)
SHALL BE 0.004" INCHES MAX.

5) DRAWING CONFORMS TO JEDEC MS-012, VARIATION BA.

DETAIL "A" 6) DRAWING IS NOT TO SCALE.
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