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The World’s Most Versatile Synchronous Buck Converter

Micrel’s M1C2182 synchronous buck regulator offers high
efficiency dc/dc conversion suitable for multitude of
applications. With itsal n-channel synchronous
architecture, the MIC2182 is capable of delivering up to
15A without the need of externad MOSFET drivers. At the
sametime, the MIC2182 is capable of transitioning to
“skip” mode, if needed, to improve efficiency at lower
power levels.

Though the MIC2182 israted for operation from a 4.5V
to 32V input voltage range, the device can convert lower
voltage supply lines, like 3.3V or 2.5V, provided that at
least a5V biasisappliedtotheV  pin. The MIC2182 can
be programmed for output voltages down to 1.25V (or
lower with afew extra components) so it is capable of
meeting the ever-decreasing voltage levels of the latest
high performance DSPs and CPUs.

2.5V input cay:qéi/f'/‘y

INPUT

Features

O 96%efficiency

O Upto 15A output current without externa drivers
0 Upto32V input

O Frequency foldback short circuit protection
O Cycle-by-cycle current limit
0 Shutdown current <O0.1pA
O 300KHz operation

O Syncto600KHz

0 0.6% total regulation

0 Adjustable UVLO

O Availablein SOP-16 and SSOP-16

Applications

O DC power digtribution systems

O Notebook and subnotebook computers
0 Termination circuits
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96% Efficient Low Input Voltage Circuit

(V,, down to 2.5V)

Though the M1C2182 israted for operation between
4.5V to 32V input, it can convert input voltages as low
as 2.5V aslong asa=5V hiasisappliedtotheV, pin
(20). If a=5V biasis not available in your application,
acharge pump can be used to provide the voltage. See
figure 3 and figure 4 for charge-pump ideas.

The circuit below showsa3.3V t025V
converter. By changing only the feedback resistor ratio,
the same basic circuit could be configured for the

following applications:

Vi Vour R4(Q) | R13(Q) lour
3.3V 2.5V 10k 10k 15A
3.3V 1.8V 10k 22.6k 15A
2.5v 1.8V 10k 22.6k 15A
Table 1. Applications
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Figure 1. 3.3V, to 2.5V, Converter

Split Input Supplies Efficiency
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Graph 1. Efficiency Results
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Figure 3. Charge Pump Circuit 2

Low Input Voltage Circuit Bill of Material

Reference Part Number Manufacturer Description Qty
C1, C7, C8, 594D397X06R3R2T  Vishay/Sprague() 390F, 6.3V, tantalum 6
C10, C11, C15
c2 YJO0805Y222MXAAT  Vishay/Sprague() 2.2nF, 50V, X7R ceramic cap 1
C3, C5, C6, YJO805Y104MXAAT  Vishay/Sprague() 0.1pF, 50V, X7R ceramic cap 5
C12,C13
c9 293D475X0016A2 Vishay/Sprague® 4.7uF, 16V, tantalum 1
D1 B530 Vishay/Lite-On(@ 5A, 30V, Schottky diode 1
D2 SD103BWS Vishay/Lite-On 100mA, 30V, Schottky diode 1

CDSH2-3 Central Semiconductor(®)
L1 UP4B-1R0 Coiltronics® 1pH, 10A inductor 1
Q1, Q2, Q3 Si4884DY Vishay/Siliconix®) MOSFET 5
Q4, Q5
R1 CRCWO08052001FRT1 Vishay-DaIe(G) 2k 1/10W +1%, size 0805 1
R2a, R2b, R2c  WSL-2512-R015-F Vishay-Dale 0.015Q +1%, size 2512 3
R4, R13 CRCWO08051002FRT1 Vishay-Dale 10k 1/10W 1%, size 0805 2
R7 CRCWO08051003FRT1 Vishay-Dale 100k 1/20W +1%, size 0805 1
Ul MIC2182BM Micrel High-Efficiency Synchronous Buck Controller 1
Note 1: Vishay/Sprage (603) 224-1961. Note 4: Coiltronics (561) 241-7876.
Note 2: Vishay/Lite-On (805) 446-4800. Note 5:  Vishay/Siliconix (408) 988-8000.
Note 3: Central Semiconductor (516) 435-1110. Note 6: Vishay-Dale (402) 644-4218.

Micrel Semiconductor
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Dual Output Circuit Bill of Material

Reference Part Number Manufacturer Description Qty.
C1, C3, C5, C6, YJO805Y104MXAAT Vishay/Sprague 0.1pF 50V, X7R ceramic 6
C12,C13

Cc2 YJO805Y222MXAAT Vishay/Sprague 2.2nF 50V, X7R ceramic 1
C7,C8 594D227X06R3C2T Vishay/Sprague 220pF 6.3V, tantalum 2
C14, C15 593D336X0010C2 Vishay/Sprague 33uF 20V, tantalum 2
C9 293D475X0016A2 Vishay/Sprague 4.7uF 16V, tantalum 1
C10,C11 594D336X035R2 Vishay/Sprague 22pF 35V, tantalum 2
D1, D3 B130 Vishay/Lite-On 1A 30V, Schottky diode 2
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1

CMDSH2-3 Central Semiconductor
L1 CTX04-15025 Coiltronics 2 winding inductor 1
Q1, Q2 Si4800DY Siliconix MOSFET 2
R1 CRCWO08052001FRT1 Vishay/Dale 2k £1% 1
R2 WSL-2010-R020-F Vishay/Dale 0.020Q +1% (2010 size) 1
R7 CRCWO08051003FRT1 Vishay/Dale 100k +1% 1
Ul MIC2182BSM-3.3 Micrel Buck Controller 1
u2 MIC39100-5.0BS Micrel LDO 1
Vendor Telephone Number

Vishay/Lite-On
Vishay/Dale

(805) 446-4800
(402) 644-4218
(408) 988-8000
(516) 435-1110
(561) 241-7876

Vishay/Siliconix

Central Semiconductor

Coiltronics

Table 2. Component Vendors

Micrel Semiconductor
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“Ri i I changes the DC starting voltage (1.3V minimum for
o-Bit VlD CI_rCl_JIt V,_ low and 2.0V minimum for V _ high). Any low
The following circuit shows alow cost way to control cost MOSFET. such as the 2N7002. can be used as the
the MIC2182 from a5-bit V, input. Table 3showsthe  gyiten The optional power OK circit (POK), with a
5-bit code and the resulting output voltages. Signal V , separate reference, monitors the feedback voltage to
switches R2 in and out, which changes the voltage step insure proper operation of the converter
size (50mV per step for V, low vs. 100mV per step '

for v, high).V , aso switches R18 in and out, which

Vi =5V + o
ci1 | cio | cis
330pF == 330uF == 330pF
10V 10V 10V
1 1o
47pF
RT3 CS I J;mV D2
100k 924 SD103BWS
50v $ 10 11
vin Veo Qs )
BSTI—® ce 114 Si4s84DY Roa . _ _ Vour=1.3V to 3.5V
T Sov- = Q2 L1 00150 lour =10A
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Figure 5. MIC2182, 10A, Synchronous Buck V  Circuit
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Figure 6. Power Good Circuit
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VID4 VID3 VID2 VIDl VIDO VOUT
0 1 1 1 1 1.30
0 1 1 1 0 1.35
0 1 1 0 1 1.40
0 1 1 0 0 1.45
0 1 0 1 1 1.50
0 1 0 1 0 1.55
0 1 0 0 1 1.60
0 1 0 0 0 1.65
0 0 1 1 1 1.70
0 0 1 1 0 1.75
0 0 1 0 1 1.80
0 0 1 0 0 1.85
0 0 0 1 1 1.90
0 0 0 1 0 1.95
0 0 0 0 1 2.00
0 0 0 0 0 2.05
1 1 1 1 1 2.0
1 1 1 1 0 2.1
1 1 1 0 1 2.2
1 1 1 0 0 2.3
1 1 0 1 1 2.4
1 1 0 1 0 2.5
1 1 0 0 1 2.6
1 1 0 0 0 2.7
1 0 1 1 1 2.8
1 0 1 1 0 2.9
1 0 1 0 1 3.0
1 0 1 0 0 3.1
1 0 0 1 1 3.2
1 0 0 1 0 3.3
1 0 0 0 1 3.4
1 0 0 0 0 3.5

Table 3. Output Voltage Identification Codes

Micrel Semiconductor
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5-Bit Vg Circuit Bill of Material

Reference Part Number Manufacturer Description Qty.
Cc2 2.2nF 50V, X7R ceramic 1
C3, C5, C6, 0.1uF X7R, ceramic 5
C12,C13
C4 1nF, X7R ceramic 1
C7,C8 594D227X06R3D2T Vishay/Sprague 220puF 6.3V, tantalum 2
C9 293D475X0016A2 Vishay/Sprague 4.7uF 16V, tantalum 1
C10, C11, C15 594D337X0010R2T Vishay/Sprague 330pF 10V, tantalum 3
C17 Vishay/Sprague 470pF, X7R ceramic 1
D1 B330 Vishay/Lite-On 3A 30V, Schottky diode 1
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1
CMDSH2-3 Central Semiconductor
L1 UP4B-3R3 Coiltronics 3.3uH, 10A inductor 1
Q1,Q2,Q3, Q4 Si4884DY Siliconix MOSFET 4
Q5, Q6, Q7, Q8, 2N7002 General Semiconductor MOSFET 7
Q9, Q10, Q11
R1 CRCWO08052001FRT1 Vishay/Dale 2k £1% 1
R2a WSL-2010-R015-F Vishay/Dale 0.015Q +1% (2010 size) 1
R2b WSL-2010-R013-F Vishay/Dale 0.013Q +1% (2010 size) 1
R2, R4 Vishay/Dale 20K +1% 2
R3, R5, R7, R10,
R11, R15, R16, Vishay/Dale 100k £1% 10
R23, R24, R25
R12 Vishay/Dale 124K +1% 1
R13 Vishay/Dale 61.9K 1% 1
R14 Vishay/Dale 30.9K 1% 1
R17 Vishay/Dale 226K +1% 1
R18 Vishay/Dale 38.3K £1% 1
R19 Vishay/Dale 249K +1% 1
R20 Vishay/Dale 24.9K 1% 1
R21 Vishay/Dale 2.2M 5% 1
Ul MIC2182BM Micrel Buck Controller 1
uz2 MIC6270BM5 Micrel Comparator 1
U3 LM4040CIM3-1.2 Micrel Reference 1
U4 CD4049UB Any Vendor Inverter 1

Vendor

Telephone Number

Vishay/Lite-On

(805) 446-4800

Vishay/Dale

(402) 644-4218

Vishay/Siliconix

(408) 988-8000

Vishay/Sprague

(603) 224-1961

Central Semiconductor

(516) 435-1110

Coiltronics

(561) 241-7876

Table 4. Component Vendors

Micrel Semiconductor
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Low Output Voltage Circuit (< 1.2V) Bill of Material

Reference Part Number Manufacturer Description Qty.
c2 2.2nF 50V, X7R ceramic 1
C4 1nF X7R, ceramic 1
C3, C5, Cpq, 0.1pF 50V X7R, ceramic 5
C12,C13

C7,C8 594D227X06R3D2T Vishay/Sprague 220pF 6.3V, tantalum 2
C9 293D475X0016A2 Vishay/Sprague 4. 7uF 16V, tantalum 1
C10,C11 594D157X0010D2T Vishay/Sprague 150uF 10V, tantalum 2
D1 B130 Vishay/Lite-On 1A 30V, Schottky diode 1
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1

CDSH2-3 Central Semiconductor
L1 UP2B-3R3 Coiltronics 3.3uH, 6A inductor 1
Q1, Q2 Si4884DY Siliconix MOSFET 2
R1 CRCWO08052001FRT1 Vishay/Dale 2k £1% 1
R2 WSL-2512-R015-F Vishay/Dale 0.015Q +1% (2512 size) 1
R3 Any Vendor 24.9K 1% 1
R4 Any Vendor 9.76K 1% 1
R7 Any Vendor 100K £1% 1
R13 Any Vendor 10.2K £1% 1
Ul MIC2182BM Micrel Buck Controller 1
u2 LM4040CIM3-1.2 Micrel 1.2V Reference 1
Vendor Telephone Number
Vishay/Lite-On (805) 446-4800
Vishay/Dale (402) 644-4218

Vishay/Siliconix (408) 988-8000
(603) 224-1961
(516) 435-1110

(561) 241-7876

Vishay/Sprague

Central Semiconductor

Caoiltronics

Table 5. Component Vendors

10

Micrel Semiconductor TeL: 1.800.401.9572 rax: 1.408.474.0159  wrres www.micrel.com



High Input Voltage Circuit (55V)

Thiscircuit allows the MIC2182 to operate with an
input voltage greater than 32V. Q6 and DZ1 regulate
the M1C2182 supply voltage to approximately 15V.
Transistors Q3, Q4 and Q5 form a cascade driver,

buffering the M1C2182 from the high input voltage.
Capacitor C4 supplies the voltage for the high side
MOSFET gate drive. It chargesto approximately 15V
when the low side MOSFET turnson and it fliesup to
V,, When the high side MOSFET turns on.

l?/li/lBD4l48 Vin
- o 30V 10 55V
- ct |,
* 1 680yF
Co |+ RS C4 63V
RS 47Uk 220 E: 0.1pF X2
30k 25V 05
MMBT3906 ¢
<R6 SR7
320k 3220 Hoa
Q6 MMBT2222A
FZT491CT +C3 ‘ _“: o
71 / 4.7F D3 M1RFz44ES
16V
BZX84C15 U1 MMBDA4148
15v MIC2182-5.0BSM Lo
10 11 |~ Q3
Ra b o5 |N Voo 1*12N7002 2
<
S S DY
~N — .
q “{ENJUVLO  HSD[ 'MMBD41I431§ —— Y Y M AS'; ° —— o
1ok 3 2 PWM v 15—‘& e 0.01 + 3300F
SW .
. 10V
%7 y 13 =Q2 D1
LSD |{11|RLZ44NS B360 X2
1 12
ss PGND
s : as
COMP  CSH
R2 5 9
1 20k SYNC CSL
c6 W
REF
0.01pF
S sono | L
0.01pF 4 c8
o 0.1pF

A4

Figure 8. High-Voltage Circuit
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High Input Voltage Circuit (55V) Bill of Material

Reference Part Number Manufacturer Description Qty.
Cla, b 63MV680GX Sanyo 680uF, 63V, AL. EL. 2
C2a,b TPSV337M010R0060 AVX ESR 0.06, tantalum 2
C3 293D475X0016A2 Vishay/Sprague 4.7uF, 16V, tantalum 1
C4,C5,C8 0.1pF, X7R ceramic 3
Ce6, C7 0.01pF, X7R ceramic 2
C9 293D475X0025C2 Vishay/Sprague 4.7uF, 25V, tantalum 1
D1 B360 Vishay/Lite-On 3A 60V, Schottky diode 1
D2, D3, D4 MMBD4148 Vishay/Lite-On 75V, Schottky diode 3
Dz1 BZX84C15 15v 1
L1 HM77-22006 Beckman Industries 12A 1
Q1 IR-IRFZ44ES 60V, 0.023Q 1
Q2 IR-IRLZ44NS 55V, 0.022Q 1
Q3 2N7002 Vishay/Lite-On N-Channel MOSFET, 60V 1
Q4 MMBT2222A Vishay/Lite-On NPN transistor, 40V 1
Q5 MMBT3906 Vishay/Lite-On PNP transistor, 40V 1
Q6 FZT491CT Zetez NPN transistor, 60V 1
R1 WSL-2512-R010-F Vishay/Dale 0.01Q, +1%, size 2512 1
R2, R6 20k, +1% 2
R3 10k, +1% 1
R4 100k, £1% 1
R5 30.1k, £1% 1
R7, R8 2210Q, £1% 2
Ul MIC2182BSM Micrel Buck Controller 1
Vendor Telephone Number

Vishay/Lite-On (805) 446-4800

Vishay/Dale (402) 644-4218

Vishay/Siliconix (408) 988-8000

Vishay/Sprague (603) 224-1961

Central Semiconductor (516) 435-1110

Caoiltronics

(561) 241-7876

Table 6. Component Vendors
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Efficient 10A SSTL Switching
Regulator

MI1C2182's synchronous output architecture inherently
givesit the ability to source or sink load current,
lending it for use as aregulator for the termination
voltage for SSTL, HSTL, PECL, GTL+, LV-TTL, LV-
CMOS, VME, CMOS, Rambus™ and other bus
interface standards.

Control

Due to the characteristics of the internal current error
amplifier it is disabled for this application. Operation is
confined to PWM voltage mode control by use of the
internal PWM ramp which is already available. The
current amplifier is disabled by connectingV ;. and
CSH together and tying them both to the input voltage.
v

At least 5 voltsis required for the V. to the M1C2182.
If it is not readily available, it can be generated from
Vooo (2.5V min.) by amicropower boost converter like
MIC2142.

Feedback

For SSTL, the output voltage (V) of the regulator is
forced to track one half the input voltage (VDDQ). The
reference to the internal error amplifier is bypassed and
an external error amplifier is used. The M1C2182 error
amplifier is atransconductance amplifier with ahigh
output impedance and low output current. Because of
this, the input to the amplifier can be shorted, forcing
the output of the error amplifier high. The output of the
external, low output impedance, high output current
feedback error amplifier isthen tied directly to pin 3
(comp). The reference to the error amplifier is
developed for aresistive divider off theV___input
voltage.

Bias

For proper bias of the M1C2182, an additional supply
rail isrequired. A 5V 5% regulator supply can betied
directly to pin 10 and 11 (V). High bias voltages, up
to 32V, must be connected to pin 10 only (V).

Input Capacitor

A high ESR capacitor was added at the input to
dampen oscillations due to the high Q nature of the
tantalum capacitors at the input.

DDQ

VDDQ
[m]
5.0V
o D2
U1 L SD103BWS
c3 MIC2182 * ¢
0.1pF N l
R1g C5 _| |_1 Ss HSD |*© lgQ2ab —=C2
103 1nF ¥] Siaggs T 0.1F
S 2 SW 15
AN P v e
ro ) e U2 MIC7300 dcomp  BsT|X 3.3uH 11A T— 1 v
10k3 A c1 4 13 I, Q1a, b
VW | 1a, D1
L iok | |~ 001uF SGND LsD I]Si4gsa &3z SoouF | S90uF
c10 |- 3SYNC  PGND [ Vishay 63V |6.3V
220F_| SENIUVLO Vg & » i ; @ Ve
16V — DD
C12 _| i 7 10
220uF C9 R7 FB Vi
e 0.014F  3.32k .
c11 MW —|CSH Vour[] == =/
oL e R4 c4 Jce
Hu 100k 0.1uF | 4.7uF
6.3V " m
[m]
VDDQ RTN

[m]
Vecrmv

Figure 9. SSTL Bus Terminator
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Efficiency 10A SSTL Switching Regulator Bill of Material

Reference Part Number Manufacturer Description Qty.
C1,C5 AVX 1nF, X7R ceramic 2
C2,C3,C4 AVX 0.1pF 50V, X7R ceramic 3
C6 293D475X0016A2 Vishay/Sprague 4.7uF 16V, tantalum 1
C7,C8 594D397X06R3R2T Vishay/Sprague 390uF 6.3V, tantalum 2
C9 0.01pF X7R ceramic 1
C10 UUR1C221MNRIGS Nichicon 220uF 16V, AL. EL 1
C11, C12 594D227X06R3D2T Vishay/Sprague 220uF 6.3V, tantalum 2
D1 B330 Vishay/Lite-On 3A 40V, Schottky diode 1
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1
CDSH2-3 Central Semiconductor
L1 UP4B-3R3 Coiltronics 3.3uH, 11A inductor 1
Qla, b Si4884DY Vishay/Siliconix MOSFET 4
Q2a,b
R1, R2, R3 CRCWO08052001FRT1 Vishay/Dale 10k +1% 3
R4 CRCWO08052001FRT1 Vishay/Dale 100k £1% 1
R7 CRCWO08051003FRT1 Vishay/Dale 3.32k £1% 1
Ul MIC2182BM Micrel High-efficiency Sync. Buck Controller 1
u2 MIC7300BM5 Micrel Op Amp 1
Vendor Telephone Number
Vishay/Lite-On (805) 446-4800
Vishay/Dale (402) 644-4218
Vishay/Siliconix (408) 988-8000
Vishay/Sprague (603) 224-1961
Central Semiconductor (516) 435-1110
Coiltronics (561) 241-7876
Nichicon (847) 843-7500

Table 7. Component Vendors
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Cu rrent-Sharing CI rcuit operational amplifier to sense the voltage across the

o primary regulator’s current sense resistor and force the
_The circuit bel_ov_v shows how tq CO””?Ct t_he MIC2182 secondary regulator to match the output current. The
in parallel. Thisisauseful configuration if the total

_ : two regulators may share the same input voltage source
output current is more than a single supply can handle.

_ or may operate from different inputs as long as the
The primary regulator operates as anormal M1C2182 input voltages are similar (within 20% of each other).
controller. The secondary regulator uses an external

Vine = 5V
o -
T cie | cr
R6 < 180pF 180uF
s * 16V 16V
100k < o1 T T
0.1uF 4TuF
- 16V D4
SD103BWS
10 11
Vi Voo
BST |
—_— g%.oF 4"_ 56,78
1ul VWA

s|EN/UVLO HSD |5 | giill884DY R20

PWM V. 123 ° A YY Y OAOAZASQ ° a Vour=3.3V
2 u2 e L2 R2d lour = 12A
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LSD[z 1Y Siagsapy  |pg  UP4B-3R3 e
123 B130

[Syne i ~
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SGND FB 7 E)Sk c23
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GND } R10
U3A 1o
- LM358 RO
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i Jcut ] cio 1k
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> Ul SW 15 L1A VWA
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13 1A si4884DY | D1 6.3V 6.3V
5]1Sync PGND [ 123 B130
% A €
Com 4 C12
O csHl® | 0.1pF
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R1 C13
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c1 |c2 |c3 n 6.0k S
220pF|10nF |0.1pF .
50V |50V
A\
GND

Figure 10. Parallel Converter
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Current-Sharing Parallel Converters Bill of Material

Reference Part Number Manufacturer Description Qty.
C1 Any 220pF 50V, X7R ceramic 1
C2,C23,C24 Any 10nF X7R, ceramic 3
C3, C5,Ceq, C12, Any 0.1pF 50V X7R, ceramic 8
C13, C18, C20, C21
C4,C7,C8 594D337X06R3D2T Vishay/Sprague 330pF, 6.3V, tantalum 3
C10, C11, C16, C17 594D187X0016R2T Vishay/Sprague 220uF 16V, tantalum 4
C9, C15 293D475X0016A2 Vishay/Sprague 4.7uF 16V, tantalum 2
D1, D3 B130 Vishay/Lite-On 1A 30V, Schottky diode 2
D2, D4 SD103BWS Vishay 100mA 30V, Schottky diode 2
CMDSH2-3 Central Semiconductor
L1, L2 UP4B-3R3 Coiltronics 3.3uH, 11A inductor 2
Q1, Q2,Q3, Q4 Si4884DY Vishay/Siliconix MOSFET 4
R1 Any 49.9k +1% 1
R2a, R2d LR2010-01-R020-F IRC 0.020Q +1% (2010 size) 2
WSL-2010-R020-F Vishay
R2b, R2c LR2010-01-R025-F IRC 0.025Q +1% (2010 size) 2
WSL-2010-R025-F Vishay
R3 Any 6.04k, £1% 1
R4, R5 Any 10k 1% 2
R6, R7 Any 100k +1% 2
R9, R10 Any 1k, £1% 2
U1, U2 MIC2182BM Micrel Buck Controller 2
U3a LM358 Any LM358 Op Amp 1
Vendor Telephone Number
Vishay/Lite-On (805) 446-4800
Vishay/Dale (402) 644-4218
Vishay/Siliconix (408) 988-8000
Vishay/Sprague (603) 224-1961
Central Semiconductor (516) 435-1110
Coiltronics (561) 241-7876

Table 8. Component Vendors
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4A Circuit Bill of Material

Reference Part Number Manufacturer Description Qty.
C1* AVX 0.1pF 25V, X7R ceramic 0
C2,C4,C13 08055C102MAT2A AVX 1nF 50V, X7R ceramic 3
C3, C5, C6, C12 08055C104MAT2A AVX 0.1pF 25V, X7R ceramic 4
C7,C8 TPSE227M010R0100 AVX 220pF 10V, tantalum 2
C9 TAJA475M016R AVX 4.7uF 16V, tantalum 1
C10,C11 TPSE226M035R0300 AVX 22pF 35V, tantalum 2
C14, C15 AVX open (0805 size) 2
D1 B140 Vishay/Lite-On 1A 40V, Schottky 1
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1
CMDSH2-3 Central Semiconductor
L1 CDRH127-100 Sumida 10pH 5A 1
R1, R4, R13 CRCWO08051002FRT1 Vishay/Dale 10k +1% 3
R2 WSL-2010-R020-F Vishay/Dale 0.020Q +1% (2010 size) 1
LR2010-01-R020-F IRC
R3 CRCWO08053321FRT1 Vishay/Dale 3.32k 1% 1
R5, R6, R8, R9 open 4
R7 CRCWO08051003FRT1 Vishay/Dale 100k +1% 1
R12 CRCWO08056041FRT1 Vishay/Dale 6.04k £1% 1
R14 CRCWO08052262FRT1 Vishay/Dale 22.6k +1% 1
Q1, Q2 Si4800DY Vishay/Siliconix MOSFET 2
Ul MIC2182BSM Micrel High-Efficiency Synchronous Buck Controller 1

* Used with MIC2182-x.xBSM (fixed) applications only.

Vendor Telephone Number
Vishay/Lite-On (805) 446-4800
Vishay/Dale (402) 644-4218
Vishay/Siliconix (408) 988-8000
Central Semiconductor (516) 435-1110
Sumida (847) 956-0666
AVX (803) 448-9411

Table 9. Component Vendors
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10A Circuit Bill of Material

Reference Part Number Manufacturer Description Qty.
C1,C14,C16 AVX open (0805 size) 3
Cc2 AVX 2.2nF 50V, X7R ceramic 1
C3, C5, C6, AVX 0.1uF 50V, X7R ceramic 5
C12,C13

C4 AVX 1nF 50V, X7R ceramic 1
C7,C8 TPSV477M006R0055 AVX 470uF 6.3V, tantalum 2
C9 TAJA475M016R AVX 4.7uF 16V, tantalum 1
C10, C11, C15 TPSV227M010R0060 AVX 220pF 10V, tantalum 3
D1 B330 Vishay/Lite-On 3A 30V, Schottky diode 1
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1

CMDSH2-3 Central Semiconductor
L1 UP4B-3R3 Coiltronics 3.3uH 10A 1
Q1,Q2,Q3, Q4 Si4884DY Vishay/Siliconix MOSFET 4
R1 CRCWO08052001FRT1 Vishay/Dale 2k £1% 1
R2a WSL-2010-R015-F Vishay/Dale 0.015Q +1% (2010 size) 1
R2b WSL-2010-R013-F Vishay/Dale 0.013Q +1% (2010 size) 1
R3, R5, R6, R8, R9 open 5
R4, R13 CRCWO08051002FRT1 Vishay/Dale 10k +1% 2
R7 CRCWO08051003FRT1 Vishay/Dale 100k +1% 1
Ul MIC2182BM Micrel High-Efficiency Synchronous Buck Controller 1
Vendor Telephone Number

Vishay/Lite-On

(805) 446-4800

Vishay/Dale

(402) 644-4218

Vishay/Siliconix

(408) 988-8000

Central Semiconductor

(516) 435-1110

Sumida

(847) 956-0666

AVX

(803) 448-9411

Table 10. Component Vendors
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12V, 2.5V, at 12A Circuit Bill of Material
Reference Part Number Manufacturer Description Qty.
C1 AVX 1uF, 25V X7R ceramic 1
Cc2 AVX 2.2nF 50V, X7R ceramic 1
Cc4 AVX 1nF X7R, ceramic 1
C3, C5, C6, AVX 0.1pF 50V X7R, ceramic 5
C12,C13
C7,C8 TPSV477MO006R0055 AVX 470pF 6.3V, tantalum 2
C9 TAJA475MO016R AVX 4.7uF 16V, tantalum 1
C10, C11, C13 TPSV107M020R0085 AVX 100uF 20V, tantalum 3
D1 B530 Vishay/Lite-On 5A 30V, Schottky diode 1
D2 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 1
CMDSH2-3 Central Semiconductor
D3 B130 Vishay/Lite-On 1A 30V, Schottky diode 1
L1 UP4B-2R2 Coiltronics 2.2uH, 12A inductor 1
Q1, Q2 SUD50N03-07 Vishay/Siliconix MOSFET 2
R1 CRCWO08052001FRT1 Vishay/Dale 2k +1% 1
R2a WSL-2010-R010-F Vishay/Dale 0.010Q +1% (2010 size) 1
R2b WSL-2010-R015-F Vishay/Dale 0.015Q +1% (2010 size) 1
R4, R13 CRCWO08051002FRT1 Vishay/Dale 10k +1% 2
R7 CRCWO08051003FRT1 Vishay/Dale 100k £1% 1
Ul MIC2182BM Micrel High-efficiency Sync. Buck Controller 1
U2, U3 MIC4452BM Micrel MOSFET Driver 2
Vendor Telephone Number
Vishay/Lite-On (805) 446-4800
Vishay/Dale (402) 644-4218
Vishay/Siliconix (408) 988-8000
Central Semiconductor (516) 435-1110
Coiltronics (561) 241-7876

Table 11. Component Vendors
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20A Synchronous Buck Converter Bill of Material
Reference Part Number Manufacturer Description Qty.
C1,C14 AVX 1uF 50V, X7R ceramic 2
Cc2 AVX 1nF X7R, ceramic 1
C3,C5,C6 AVX 0.1pF 50V X7R, ceramic 5
C12, C13
C7,C8, C17 594D397X06R3R2T Vishay/Sprague 390pF, 6.3V, ESR = 0.045Q 3
Cc9 TAJA475M016R AVX 4.7uF 16V, tantalum 1
C10, C11, C15 94SVAT7X06R3F Vishay/Sprague 470uF 10V,0S-CON 3
D1 B530C Vishay/Lite-On 5A 30V, Schottky diode 1
D2, D3 SD103BWS Vishay/Lite-On 100mA 30V, Schottky diode 2
L1 CDEP149-1R8MC Sumida 1.8uH, 20A inductor 1
Q1, Q2, Q3, Q4 SUD50NO03-10P Siliconix MOSFET 4
R1 49.9k +1% 1
R2, R2a, R2b, R2c WSL-2512-R015-F Dale 0.015Q +1% (2512 size) 4
R3 6.04k, +1% 1
R4 10k £1% 1
R7 100k +1% 1
Ul MIC2182BM Micrel High-efficiency Sync. Buck Controller 1
U2, U3 MIC4452BM Micrel MOSFET Driver 2
Vendor Telephone Number
Vishay/Lite-On (805) 446-4800
Vishay/Dale (402) 644-4218
Vishay/Siliconix (408) 988-8000
Vishay/Sprague (603) 224-1961
Central Semiconductor (516) 435-1110
Coiltronics (561) 241-7876
Table 12. Component Vendors
Evaluation Boards
The following eval uation boards are available through your local Micrel Sales Representatives:
* 4A Evaluation Board
» 10A Evaluation Board
 Dual/Triple Output Evaluation Board
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