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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

ELECTRICAL CHARACTERISTICS (continued)
(Vbp = Vcc = D4 = +5V, PGND = AGND = DO-D3 = 0V, RFREQ = 33.3kQ, TA = 0°C to +85°C, unless otherwise noted.)

GCIILXVIN/YCILXVIN

PARAMETER CONDITIONS MIN TYP MAX UNITS

Maximum Duty Cycle RFREQ = 20kQ 85 90 %
LG = GND (low) 0.2

LG Input Voltage LG = REF (mid) 3.3 3.7 \Y%
LG = Vcc (high) Vee - 0.2

Logic Input Voltage Low D0-D4; Voo = 5.5V 0.8 \%

Logic Input Voltage High D0-D4; Voo = 4.5V 2.0 A

D0-D4 Input Current D0-D4 = 0V, 5V +1 HA

LG Input Current 4 HA
MAX1624, CSH = CSL = 1.3V, 50

CSH, CSL Input Current D0-D3 = 5V, D4 = OV KA
MAX1625, CSH = CSL = 1.1V 50

FB Input Current FB=1.1V +0.1 HA

CC1 Output Resistance 10 kQ

CC2 Transconductance 1 mmho
Minimum 2.4 3.0

CC2 Clamp Voltage - \%
Maximum 4 Vce

CC2 Source/Sink Current 100mV overdrive 100 HA

DH On-Resistance BST - LX = 4.5V 0.7 2 Q

DL On-Resistance VpD = 4.5V 0.7 2 Q

DH, DL Source/Sink Current DH=DL=25V 2 A

DH, DL Dead Time 0 30 ns

PDRV Trip Level With respect to VREF, TA = +25°%C Rt %
FB going low TA = 0°C to +85°C -3 -1

NDRV Trip Level With respect to VREF, TA = +25%C 125 2 275 %
FB going high Ta = 0°Cto +85°C 1 3

PDRYV, NDRV Response Time FB overdrive = 5% 75 ns

PDRYV, NDRV On-Resistance Vpp = 4.5V 2 5 Q

PDRYV, NDRYV Source/Sink Current PDRV = NDRV = 2.5V 0.5 A

PDRYV, NDRV Minimum On-Time 100 ns

Current-Limit Trip Voltage 85 100 115 mV

Soft-Start Time To full current limit 1536 1/fosc

BST Leakage Current BST =12V, LX =7V, REF = GND 50 HA

MNMAXI/V 3
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

ELECTRICAL CHARACTERISTICS
(Vpb = Vco = D4 = +5V, PGND = AGND = D0-D3= 0V, RFReq = 33.3kQ, TA = -40°C to +85°C, unless otherwise noted.) (Note 4)

MAX1624/MAX1625

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vce = VDD 4.5 5.5 \")
Input Undervoltage Lockout Vcc rising edge, 1% hysteresis 3.9 4.3 \Y
Vce Supply Current \F/g%:e:iﬁli:\); fggOmV ;Zi;aél;?n:::e ;4 mA
Lo oo~ 2 B v - 200mY 0z | m
Reference Voltage No load 3.447 3.5 3.553 \
FB Accuracy MAX1624, over line and load +25 %
FB Set Voltage MAX1625 +25 %o
PWROK Trip Level Risihg FB, 1% hysteresi§ wi.th respect to VREF -8 -6 -4 %
Falling FB, 1% hysteresis with respect to VREF 6 8 10
RFREQ = 20kQ 800 1000 1200
Switching Frequency RFREQ = 33.3kQ 510 600 690 kHz
RFREQ = 200kQ 80 100 120
Maximum Duty Cycle RFREQ = 20kQ 84 90 %
DH On-Resistance BST - LX = 4.5V 0.7 2 Q
DL On-Resistance Vpp = 4.5V 0.7 2 Q.
Current-Limit Trip Voltage 70 100 130 mV

Note 1: FB accuracy is 100% tested at FB = 3.5V (code 10000) with Vcc = VDD = 4.5V to 5.5V and CSH - CSL = OmV to 80mV. The
other DAC codes are tested at the major transition points with Vcc = Vpp = 5V and CSH - CSL = 0. FB accuracy at other
DAC codes over line and load is guaranteed by design.

Note 2: FB set voltage is 100% tested with Vcc = VDD = 4.5V to 5.5V and CSH - CSL = OmV to 80mV.

Note 3: AC load regulation sets the AC loop gain, to make tradeoffs between output filter capacitor size and transient response,
and has only a slight effect on DC accuracy or DC load-regulation error.
Note 4: Specifications from 0°C to -40°C are not production tested.
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

Typical Operating Characteristics (continued)
(Ta = +25°C, using the MAX1624 evaluation kit, unless otherwise noted.)

MAX1624 MAX1624 MAX1624
OUTPUT VOLTAGE vs. OUTPUT CURRENT OUTPUT VOLTAGE vs. OUTPUT CURRENT OQUTPUT VOLTAGE vs. QUTPUT CURRENT
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power
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Figure 2. MAX1625 Standard Application Circuit
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

Table 1. Component List for Standard 3.3V Applications by Load Current*

(Output Voltage = 3.3V, Frequency = 500kHz)

COMPONENT

DESCRIPTION BY LOAD CURRENT

6A

12A

12A
(LOW-COST VRm)

Application Equipment

Power PC/Pentium/GTL
bus termination

Pentium Pro

Pentium Pro

C1 Input Capacitor

100pF, 10V Sanyo
OS-CON 10SL100M

3 x 100pF, 10V Sanyo
OS-CON 10SL100M

3 x 2700pF, 6.3V
aluminum electrolytic,
Sanyo 6MV2700GX

C2 Output Capacitor

2 x 220yF, 4V Sanyo
OS-CON 4SP220M

3 x 220yF, 4V Sanyo
OS-CON 4SP220M

4 x 2700uF, 6.3V
aluminum electrolytic,
Sanyo 6MV2700GX

C10 Capacitor

Optional (see text)

0.1uF ceramic

CC1 Capacitor

680pF ceramic

1nF ceramic

1000pF ceramic

CC2 Capacitor

0.056pF ceramic

0.056pF ceramic

0.056pF ceramic

Optional Schottky,

Optional Schottky,

Optional Schottky,

DO5022P-501HC

D1 Rectifier Central Semiconductor Central Semiconductor Central Semiconductor
NSQO3A02 NSQO3A02 NSQO3A02

D2 Rectifier Central Semiconductor Central Semiconductor Central Semiconductor
CMPSH-3 CMPSH-3 CMPSH-3

L1 Inductor 1.5uH, 9A Coiltronics UP-1RS 0.5pH, 17A Coilcraft 0.5uH Coiltronics UP4-R47,

Coilcraft DO5022P-507HC

N1 High-Side MOSFET

International Rectifier IRF7413

International Rectifier
IRL3103S, D2PAK

International Rectifier IRF7413

N2 Low-Side MOSFET

International Rectifier IRF7413

International Rectifier
IRL3103S, D2PAK

International Rectifier IRF7413

N3/P1 (MAX1624)

International Rectifier IRF7107

International Rectifier IRF7107

International Rectifier IRF7413

2 x12mQ in parallel,

R1 Resistor 12mQ Dale WSL-2512-R012-J Dale WSL-2512-R012-J 12mQ Dale WSL-2512-R012-J
R2 Resistor 200k, 1% resistor N/A N/A

R3 Resistor 100k, 1% resistor N/A N/A

R11 Resistor (MAX1624) 500mQ Dale WSL-2512-R500 | 500mQ Dale WSL-2512-R500 | N/A

RC1 Resistor 1kQ 1kQ 1kQ, 5%

*MAX1624: LG = REF, D4-D0 = 10010.

MAXIMN
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power
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Figure 3. MAX1624 Simplified Block Diagram

across the current-sense resistor (R1). When the induc-
tor current ramps up to the current-sense threshold, the
MOSFET turns off and interrupts the flow of current from
the supply. This causes the magnetic field in the induc-
tor to collapse, resulting in a voltage surge that forces
the rectifier diode (D1) or MOSFET body diode (N2) on
and keeps the inductor current flowing in the same
amplitude and direction. At this point, the synchronous
rectifier MOSFET turns on until the end of the cycle to
reduce conduction losses across the rectifier diode.
The current through the inductor ramps back down,

MAXIMN

transferring the stored energy to the output filter capac-
itor and load. The output filter capacitor stores energy
when inductor current is high and releases it when
inductor current is low, smoothing the voltage delivered
to the load.

The MAX1624/MAX1625 use a current-mode pulse-
width-modulation (PWM) control scheme (Figures 3
and 4). The output voltage is regulated by switching at
a constant frequency and then modulating the peak
inductor current to change the energy transferred per
pulse and to adjust to changes in the load. The output

13
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MAX1624/MAX1625

High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power
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Figure 4. MAX1625 Simplified Block Diagram

voltage is the average of the AC voltage at the switching
node, which is adjusted and regulated by changing the
duty cycle of the MOSFET switches. Slope compensa-
tion is necessary to stabilize current-mode feedback
controllers with a duty cycle greater than 50%. Maximum
duty cycle is greater than 85% (see Typical Operating
Characteristics).

PWM Controller Block and Integrator
The heart of the current-mode PWM controller is a
multi-input open-loop comparator that sums three sig-
nals: the buffered feedback signal, the current-sense

14

signal, and the slope-compensation ramp. This direct-
summing configuration approaches ideal cycle-by-
cycle control over the output voltage. The output
voltage error sighal is generated by an error amplifier
that compares the amplified feedback voltage to an
internal reference.

Each pulse from the oscillator sets the main PWM latch
that turns on the high-side switch for a period deter-
mined by the duty factor (approximately VouT / VIN).
The current-mode feedback system regulates the peak
inductor current as a function of the output voltage

VIV W ANAW V]
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MAX1624/MAX1625

High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

GlitchCatcher
Current-Boost Driver (MAX1624)
Drivers for an optional current-boost circuit are includ-
ed in the MAX1624 to improve transient response.
Some dynamically clocked CPUs switch computational
blocks on and off as needed to reduce power con-
sumption, and can generate load steps of several
amperes in a few tens of nanoseconds. The current-
boost circuit is intended to improve transient response
to such load steps by bypassing the inductor’'s lowpass
filter operation. When the output drops out of regulation
by more than £1.5% to +2.5%, the P-channel or
N-channel switches turn on and force the output back
into regulation. The MOSFET drivers’ response time is
typically 75ns, and their minimum on-time is typically
100ns.

Current Sense

and Overload Current Limiting

The current-sense circuit resets the main PWM latch

and turns off the high-side MOSFET switch whenever

the voltage difference between CSH and CSL from cur-

rent through the sense resistor (R1) exceeds the peak
current limit (100mV typical).

Current-mode control offers a practical level of over-
load protection in response to many fault conditions.
During normal operation, maximum output current is
enforced by the peak current limit. If the output is short-
ed directly to GND through a low-resistance path, the
current-sense comparator may be unable to enforce a
current limit. Under such conditions, circuit parasitics
such as MOSFET Rps(oNn) typically limit the short-
circuit current to a value around the peak-current-limit
setting.

Attach a lowpass-filter network between the current-
sense pins and resistor to reduce high-frequency com-
mon-mode noise (Figure 6). The filter should be
designed with a time constant of around 200ns.
Resistors in the 20Q to 100Q range are recommended
for R7 and R8. Connect the filter capacitors C11 and
C12 from Vcc to CSH and CSL, respectively.

Values of 39Q and 4.7nF are suitable for many designs.
Place the current-sense filter network close to the IC,
within 0.1 in. (2.5mm) of the CSH and CSL pins.

Internal Soft-Start
Soft-start allows a gradual increase of the internal cur-
rent limit at start-up to reduce input surge currents. In
the MAX1624/MAX1625, an internal DAC raises the cur-
rent-limit threshold from 0V to 100mV in four steps
(25mV, 50mV, 75mV, and 100mV) over the span of
1536 oscillator cycles.

16
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Figure 6. Current-Sense Filter

Design Procedure

Setting the Output Voltage

MAX1624
Select the output voltage using the D0-D4 pins. The
MAX1624 uses an internal 5-bit DAC as a feedback-
resistor voltage divider. The output voltage can be digi-
tally set in 100mV increments from 1.1V to 3.5V using
the DO-D4 inputs (Table 4).

D0-D4 are logic inputs and accept both TTL and
CMOS voltage levels. The MAX1624 has both FB and
AGND inputs, allowing a Kelvin connection for remote
voltage and ground sensing to eliminate the effects of
trace resistance on the feedback voltage. (See PC
Board Layout Considerations for further details.) FB
input current is 0.1pA (max).

The MAX1624 DAC codes were desighed for compati-
bility with Intel specifications for output voltages
between 3.5V and 2.1V. Codes 10000 through 11110
are compatible with Intel specifications, while codes
00000 through 01111 are not. Codes 11111 and 01111
turn off the buck controller, placing the IC in a low-
current mode (0.2mA typical). For compatibility with
Intel codes for output voltages below 2.1V, see the
MAX1638/MAX1639 data sheet.

NAXIMN
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

Table 4. Output Voltage-Adjustment
Settings

OUTPUT
D4 | D3 | D2 | D1 | DO VOLTAGE (V) COMPATIBILITY
1 0 0 0|0 35
1 0 0 0 |1 34
1 0 0 1 0 3.3
1 0 0 1 1 3.2
1 0 1 0|0 3.1
1 0 1 0 | 1 3.0
1 0 1 1 0 29
1101 171 238 Intel-compatible
1 1 0 0 0 27 DAC codes
1 1 0 0 | 1 2.6
1 1 0 1 0 25
1 1 0 1 1 24
1 1 1 0|0 2.3
1 1 1 0 |1 2.2
1 1 1 1 0 21
1 1 1 1 1 No CPU (off)
0 0 0 0|0 1.9
0 0 0 0 |1 1.8
0 0 0 1 0 1.7
0 0 0 1 1 1.6
0 0 1 0|0 1.5
0 Y 1 0 1 1.4 Non-Intel-
0 0 1 1 0 1.3 compatible
0 0 1 1 1 1.2 DAC codes
0 1 0 0|0 11
0 1 0 0 |1 1.1
0 1| — | —|— 1.1
0 1 1.1
0 1 1 No CPU (off)

MAX1625

Set the output voltage by connecting R2 and R3 (Fig-
ure 7) to the FB pin from the output to AGND. R2 is
given by the following equation:

Rz:Rsx[M—1J

where VFB = 1.1V. Since the input bias current at FB
has a maximum value of +0.1uA, values up to 100kQ
can be used for R3 with no significant accuracy loss.

MAXIMN

Values under 1kQ are recommended to improve noise
immunity and minimize parasitic capacitance at the FB
node. Place R2 and R3 very close to the MAX1625,
within 0.2 in. (5mm) of the FB pin.

Selecting the Oscillator Frequency
Set the switching frequency between 100kHz and
1MHz by connecting a resistor from FREQ to AGND.
Select the resistor according to the following equation:

2 x 10"
fosc

R4 =

Low-frequency operation reduces controller IC quies-
cent current and improves efficiency. High-frequency
operation reduces cost and PC board area by allowing
the use of smaller inductors and fewer and smaller out-
put capacitors. Inductor energy-storage requirements
and output capacitor requirements at 1MHz are one-
third those at 300kHz.

Choosing the

Error-Amplifier Gain (MAX1624)

Set the error-amplifier gain to match the voltage-preci-

sion requirements of the CPU used. The MAX1624’s

loop-gain control input (LG) allows trade-offs in DC/AC

voltage accuracy versus output filter capacitor require-

ments. AC load regulation can be set 1o 0.5%, 1%,

or 2% by connecting LG as shown in Table 5. The
MAX1625’s default AC regulation is 1%.

DC load regulation is typically 10 times better than AC
load regulation, and is determined by the gain set by
the LG pin.

Table 5. LG Pin Adjustment Settings

LG _ | RPGULATION | REGULATION| | Ae.
CONI:.%CTED ERROR ERROR (VGAE|N/
(%) (%) IGAIN)
Vce 2 02 2
REF 1 0.1 4
GND 05 0.05 8

Specifying the Inductor
Three key inductor parameters must be specified:
inductance value (L), peak current (IPEaK), and DC
resistance (Rpc). The following equation includes a
constant LIR, which is the ratio of inductor peak-to-
peak AC current to DC load current. A higher LIR
value allows for smaller inductors and better transient
response, but results in higher losses and output ripple.

17
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MAX1624/MAX1625

High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

Calculating the Loop Gain (Optional)
The loop gain is an important parameter in alternative
compensation schemes:

Loop Gain (dB) = 20Log (AEE x BLoap A|j
Vout Rcs

= 20Log (AE% X 10]

where AE is the error-comparator relative gain, and
Al = 10 is the integrator gain. AE is 4 for the MAX1625,
but it is 2, 4, or 8 for LG pin settings of Vcc, REF, or
AGND, respectively, for the MAX1624.

Feed-Forward Compensation (MAX1625)
An optional compensation capacitor, typically 220pF,
may be needed across the upper feedback resistor to
counter the effects of stray capacitance on the FB pin,
and to help ensure stable operation when high-value
feedback resistors are used (Figure 9). Empirically adjust
the feed-forward capacitor as needed.

Choosing the MOSFET Switches
The two high-current N-channel MOSFETs must be
logic-level types with guaranteed on-resistance specifi-
cations at Vas = 4.5V. Lower gate-threshold specs are
better (i.e., 2V max rather than 3V max). Gate charge
should be less than 100nC to minimize switching losses
and reduce power dissipation.

I°R losses are the greatest heat contributor to MOSFET
power dissipation and are distributed between the high-
and low-side MOSFETs according to duty factor, as follows:

VouTt
ViN

Py (high side) = loap” X Rpsion) X

. V
PD (|OW 3|de) = ILOAD2 X RDS(ON) X [1 — %j

PD (|OW side, shor‘ted) = |L|M|T2 X RDS(ON)
where I vt = 115mV/RgeNSE-

Switching losses affect the upper MOSFET only, and are
insignificant at 5V input voltages. Gate-charge losses are
dissipated in the IC, and do not heat the MOSFETSs.
Ensure that both MOSFETs are at a safe junction temper-
ature by calculating the temperature rise according to
package thermal-resistance specifications. The high-side
MOGSFET’s worst-case dissipation occurs at the maximum
output voltage and minimum input voltage. For the low-
side MOSFET, the worst case is at the maximum input
voltage when the output is short-circuited (consider the
duty factor to be 100%,).

20
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Figure 9. MAX1625 Optional Feed-Forward Compensation
Capacitors

Selecting the Rectifier Diode
The rectifier diode D1 is a clamp that catches the nega-
tive inductor swing during the 30ns typical dead time
between turning off the high-side MOSFET and turning on
the low-side MOSFET synchronous rectifier. D1 must be a
Schottky diode, to prevent the MOSFET body diode from
conducting. It is acceptable to omit D1 and let the body
diode clamp the negative inductor swing, but efficiency
will drop 1% or 2% as a result. Use a 1N5819 diode for
loads up to 3A, or a 1N5822 for loads up to 10A.

Adding the BST Supply Diode

and Capacitor

A signal diode, such as a 1N4148, works well for D2 in

most applications, although a low-leakage Schottky diode

provides slightly improved efficiency. Do not use large

power diodes, such as the 1N4001 or 1N5817. Exercise

caution in the selection of Schottky diodes, since some

types exhibit high reverse leakage at high operating tem-
peratures. Bypass BST to LX using a 0.1uF capacitor.

Selecting the Input Capacitors
Place a 0.1puF ceramic capacitor and 4.7uF capacitor
between Vcc and AGND, as well as between Vpp and
PGND, within 0.2 in. (5mm) of the Vcc and Vpp pins.

Select low-ESR input filter capacitors with a ripple-
current rating exceeding the RMS input ripple current,
connecting several capacitors in parallel if necessary.
RMS input ripple current is determined by the input
voltage and load current, with the worst-possible case
occurring at VIN = 2 x VoUT:

\/VOUT (MNn — Vour)
lrms = lLoaDMAX) Vin

lrms = lout/2 when Viy = 2Vouyt

NAXIMN
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

Bypassing the Internal Reference
Bypass the internal 3.5V reference at the REF pin by
connecting a 0.1pF capacitor to AGND. Use a larger
value, such as 1pF, for high-current applications.

Choosing the GlitchCatcher MOSFETs
P-channel and N-channel switches and a series resistor
are required for the current-boost circuit (Figure 10).
Current through the MOSFETs and current-limiting
resistors must be sufficient to supply the load current,
with enough extra for prompt output regulation without
excessive overshoot. Design for boost-current values
1.5 times the maximum load current, and choose
MOSFETs and current-limiting resistors such that:

Vin —
Roson,pvax) + Rumir = 15 I ae SIITOUT(()'\;JATX)
and
Ve
Rposonnmax) + Rumim= o—==——— |O%L;(TMAX)

Applications Information

Efficiency Considerations
Refer to the MAX796-MAX799 data sheet for informa-
tion on calculating losses and improving efficiency.

PC Board Layout Considerations
Good PC board layout and routing are required in high-
current, high-frequency switching power supplies to
achieve good regulation, high efficiency, and stability.
The PC board layout artist must be provided with
explicit instructions concerning the placement of
power-switching components and high-current routing.

It is strongly recommended that the evaluation kit PC
board layouts be followed as closely as possible.
Contact Maxim’s Applications Department concerning
the availability of PC board examples for higher-current
circuits.

In most applications, the circuit is on a multilayer
board, and full use of the four or more copper layers is
recommended. Use the top layer for high-current
power and ground connections. Leave the extra cop-
per on the board as a pseudo-ground plane. Use the
bottom layer for quiet connections (REF, FB, AGND),
and the inner layers for an uninterrupted ground plane.
A ground plane and pseudo-ground plane are essential
for reducing ground bounce and switching noise.

Follow these steps:

1) Place the high-power components (C1, R1, N1,
D1, N2, L1, and C2 in Figure 1) as close together
as possible, following these priorities:

* Minimize ground-trace lengths in high-current
paths. The surface-mount power components
should be butted up to one another with their
ground terminals almost touching. Connect their
ground terminals using a wide, filled zone of top-
layer copper (the pseudo-ground plane), rather
than through the internal ground plane. At the out-
put terminal, use vias to connect the top-layer
pseudo-ground plane to the normal inner-layer
ground plane at the output filter capacitor ground
terminals. This minimizes interference from IR
drops and ground hoise, and ensures that the IC’s
AGND is sensing at the supply’s output terminals.

_{

INPUT 5V
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A

1

P1
Ri1

QUTPUT
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Figure 10. GlifchCalcher Circuit
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High-Speed Step-Down Controllers with
Synchronous Rectification for CPU Power

* Minimize high-current path trace lengths. Use FREQ pins. Placing the IC and analog compo-

MAX1624/MAX1625

very short and wide traces. From C1 to N1: 0.4 in.
(10mm) max length; D1 cathode to N2: 0.2 in.
(5mm) max length; LX node (N1 source, N2 drain,
D1 cathode, inductor L1): 0.6 in. (15mm) max
length.

2) Place the MAX1624/MAX1625 and supporting

22

components following these rules:
* Minimize trace lengths to the current-sense

resistor. The IC must be no farther than 0.4 in.
(10mm) from the current-sense resistor. Use a
Kelvin connection.

Minimize ground trace lengths between the
MAX1624/MAX1625 and supporting compo-
nents. Connect components for the REF, CC1,
CC2, and FREQ pin directly to AGND. Connect
AGND and PGND at the IC.

Keep noisy nodes and components away from
sensitive analog nodes, such as the current-
sense, voltage-feedback, REF, CC1, CC2, and

nents on the opposite side of the board from the
power-switching node is desirable. Noisy nodes
include the main switching node (LX), inductor,
and gate-drive outputs.

Place components for the FREQ, REF, CC1,
and CC2 pins as close to the IC as possible,
within 0.2 in. (5mm).

Keep the gate-drive traces (DH, DL, and BST)
shorter than 20mm, and route them away from
CSH, CSL, REF, FB, etc.

Filter the Vcc supply input to the IC. Bypass the
IC directly from Vpp to PGND using a 0.1pF
ceramic capacitor and 4.7uF electrolytic capacitor
placed within 0.2 in. (6mm) of the IC.

Place the voltage-feedback components close to
the FB pin of the MAX1625, within 0.2 in. (5mm).
Connect the voltage-feedback trace directly to the
CPU’s power input and route it to avoid noisy
traces.

NAXIMN
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Pin Configurations
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High-Speed Step-Down Controllers with
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