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+12V/+15V Step-Up Current-Mode 

PWM Regulators 
Gamra/ Description 

The MAX732/MAX733are CMOS step-up DC-DC switch-
mode regulators. The MAX732 is a +12V regulator that 
accepts inputs from 4.0V to 9.3V and delivers up to 
200mA of DC current. The MAX733 is a +15V regulator 
that delivers up to 125mA and accepts inputs from 4.0V 
to 11.0V. Typical full-load efficiencies are 85% to 92%. 
They require only a single inductor value of 50//H to 
function over their entire ranges, so no inductor-related 
design is necessary. Accuracy is guaranteed over 
temperature, line, and load variations. The MAX732/ 
MAX733 use a current-mode pulse-width modulation 
(PWM) controller to provide precise output regulation 
and low subharmonic noise. Typical no load supply 
current is 1.7mA. Fixed 170kHz oscillator frequencies 
allow easy fi l tering of ripple and noise and provide for 
small external components. 

The MAX732/MAX733 feature cycle-by-cycle current 
limiting, overcurrent limiting, undervoltage lockout, and 
programmable soft-start protection. 

For an adjustable version of these devices, refer to the 
MAX752 data sheet. For lower-power step-up applica-
tions, refer to the MAX632/MAX633 and MAX642/ 
MAX643 data sheets. For more applications information, 
refer to AN-4.1, MAX732 EV Surface-Mount Evaluation 
Board and Flash EEPROM Power Supply Application 
Notes. 

Applications 
Flash Memory Programming Power Supply 
Portable Instruments 
Distributed Power Systems 
Computer Peripherals 
DC-DC Converter Module Replacement 
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Features 
4 Load Currents Guaranteed to 200mA with No 

External MOSFET (125mA for MAX733) 
• 170kHz High-Frequency Currant-Mode PWM 
• Small Inductor and No Component Design 

Required 
• 85% to 92% typical Efficiencies at Full Load 
• Overcurrent and Soft-Start Protection 
• 8-Pln DIP, 16-Pln Wide SO Packages 
• Step-Up from a 4.0V Input 
+ Shutdown Pin 

Onlering Information 
PART TEMP. RANGE PIN-PACKAGE 

MAX732CPA 0°C to +70°C 8 Plastic DIP 
MAX732CWE 0°C to +70°C 16 Wide SO 
MAX732C/D 0°C to +70°C Dice* 
MAX732EPA -40° C to +85°C 8 Plastic DIP 
MAX732EWE -40° C to +85°C 16 Wide SO 
MAX732MJA -55° C to +125°C 8 CERDIP 
MAX733CPA 0°C to +70°C 8 Plastic DIP 
MAX733CWE 0°C to +70°C 16 Wide SO 
MAX733C/D 0°C to +70°C Dice* 
MAX733EPA -40° C to +85°C 8 Plastic DIP 
MAX733EWE -40° C to +85°C 16 Wide SO 
MAX733MJA -55°C to +125°C 8 CERDIP 

"Contact factory for dice specifications. 
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+12V/+15V Step-Up Current-Mode 
PWM Regulators 
ABSOLUTE MAXIMUM RATINGS 
Pin Voltages 

V+, LX +17V, -0.3V 
VoUT ±25V 
SS, CC.SHDN -0.3V to (V++ 0.3V) 

Peak Switch Current (ILX) 1-5A 
Reference Current (IVREF) 2.5mA 
Continuous Power Dissipation (TA = +70°C) 

Plastic DIP (derate 6.9mW/°C above+70°C) 550mW 
Wide SO (derate 9.5mW/°C above+70°C) 760mW 
CERDIP (derate 8.0mW/°C above+70°C) 640mW 

Operating Temperature Ranges: 
MAX73_C 0°C to +70°C 
MAX73 lE_ -40°C to +85°C 
MAX73-MJA -55°C to +125°C 

Junction Temperatures: 
MAX73_C /E +150°C 
MAX73JY1JA +175°C 

Storage Temperature Range -65°C to+160°C 
Lead Temperature (soldering, 10 sec) +300°C 

PARAMETER CONDITIONS MIN 
MAX732 

TYP MAX MIN 
MAX733 

TYP MAX UNITS 

V+ = 4.5V to 9.3V, MAX732C/E 11.52 12.0 12.48 
0 < ILOAD < 1 5 0 m A MAX732M 11.40 12.0 12.60 

V+ = 6V to 9.3V, MAX732C/E 11.52 12.0 12.48 

Output Voltage 
0 < ILOAD < 2 0 0 m A MAX732M 11.40 12.0 12.60 V Output Voltage 
V+ = 4.5 V to 11V, 
0 < ILOAD < 1 0 0 m A 

MAX733C/E/M 14.25 15.0 15.75 

V+ = 6V to 11V, 
0 < ILOAD < 1 2 5 m A 

MAX733C/E/M 14.25 15.0 15.75 

Input Voltage Range 4.0 9.3 4.0 11 V 

Line Regulation 
V+ = 4V to 9.3V 0.20 

% / V Line Regulation 
V+ = 4V to 11V 0.20 

% / V 

Load Regulation ILOAD = 0 m A t o 1 0 0 m A 0.0035 0.0035 %/mA 

Efficiency V + = 5V , ILOAD = 1 0 0 m A 88 88 % 

Supply Current Includes switch current 1.7 3.0 1.7 3.0 mA 

Standby Current 
SHDN = 0, Entire circuit 70 100 55 100 

F A Standby Current 
SHDN = 0, Into V+ 6 6 

F A 

Shutdown Input VIH (Note 1) 2.0 2.0 
V Threshold VIL (Note 1) 0.25 0.25 
V 

Shutdown Input 
Leakage Current 1.0 1.0 <IA 

Short-Circuit Current 1.5 1.5 A 

Undervoltage Lockout 3.7 4.0 3.7 4.0 V 

Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only, and functional 
operation of the devices at these or any conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute 
maximum rating conditions tor extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
(Circuit of Figure 2, V+ = 5V, ILOAD - 0mA, TA = Tmin to TMAX, unless otherwise noted, typical values are at TA = +25°C.) 
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+12V/+15VStep-Up Current-Mode 
PWM Regulators 

ELECTRICAL CHARACTERISTICS (continued) 

PARAMETER CONDITIONS 
MAX732 

MIN TYP MAX 
MAX733 

MIN TYP MAX UNITS 
LX On Resistance lLX = 500mA 0.5 0.5 0 
LX Leakage Current V D S = 12V 1.0 1.0 M 
Reference Voltage 1.15 1.23 1.30 1.15 1.23 1.30 V 
Reference Drift T A = T M I N t o T M A X 50 50 ppm/°C 
Oscillator Frequency 130 170 210 130 170 210 kHz 
Compensation Pin 
Impedance 7500 7500 N 

I 
X 
N 

CO 

* 

N 
CO 
CO 

Note 1: Shutdown input thresholds not tested, but guaranteed by design. 

Typical Operating Characteristics 

SWITCHING WAVEFORMS 
CONTINUOUS CONDUCTION 

2J IS /d i v 

A: Switch Voltage (LX pin), 5Wdiv, 
OV to +12.4V 

B: Inductor Current, 500mA/div 
C: Output Voltage Ripple, 50mV/div 
MAX732, Circuit of Fig. 2, COUT = 300/uF, 
V+ = +5V, IQUT = 100mA, T A = +25°C 

SWITCHING WAVEFORMS 
DISCONTINUOUS CONDUCTION 

SK StoK ?f/S 

\ y\ x\ 

2/us/div 

A: Switch Voltage (LX pin), 5V/div, 
OV to +12.4V 

B: Inductor Current, 200mA/div 
C: Output Voltage Ripple, 50mV/div 
MAX732, Circuit of Fig. 2, CoUT = 300/JF, 
V+ = +5V, IQUT = 20mA, T A = +25°C 

MAX732 LINE TRANSIENT RESPONSE 

100ms/div 

VOUT, 5 0 M V / d i v , DC-Coupled 
V + , 5 V / d i v , 6 . 0 V to 9 . 0 V 

Circuit of Fig. 2 , IOUT = 200mA, 
TA = +25°C 

MAX733 LINE TRANSIENT RESPONSE MAX732 LOAD TRANSIENT RESPONSE MAX733 LOAD TRANSIENT RESPONSE 

100ms/div 

A: VOUT, 50mV/div, DC-Coupled 
B: V+, 5V/div, 6.0V to 12.0V 
Circuit of Fig. 2, IOUT = 125mA, 
T A = +25°C 

50ms/div 

VOUT, 50mV/div, DC-Coupled 
IOUT, 100mA/div, 10mA to 200mA 

Circuit of Fig. 2, V + = +6V, T A = +25°C 

50ms/div 

VOUT, 50mV/div, DC-Coupled 
IOUT. 50mA/div, 10mA to 125mA 

Circuit of Fig. 2, V+ = +6V, T A = +25°C 
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+12V/+15V Step-Up Current-Mode 
PWM Regulators 

Typical Operating Characteristics (cont'd) 

MAX732 EFFICIENCY 
vs. OUTPUT CURRENT 
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FIG 2, CIRCUIT OF 
L1 = 50/uH, 
C4 = 300/yF 
TA = +25 °C 
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+12V/+15V Step-Up Current-Mode 
PWM Regulators 

Pin Description 

PIN # 
8-PIN DIP 

PIN # 
16-PIN 

WIDE SO NAME FUNCTION 
1 2 SHDN Shutdown—active low. Ground to power-down chip, tie to V+ for normal operation. 

Output power FET is held off when SHDN is low. 
2 3 VREF Reference Voltage Output (+1.23V). Supplies up to 100/jA for external loads. 
3 5 SS Soft-Start. Capacitor between SS and GND provides SS and short-circuit 

protection. 
4 6 CC Compensation Capacitor Input. Externally compensates the outer feedback loop. 
5 7 GND Ground. Ground for control circuitry. 

8,9 GND (SW) Switch Ground. Ground of the output power FET Both pins must be separately tied 
to ground because they are not internally connected. 

6 11,12,13 LX Drain of internal N-channel power MOSFET. 
7 14 VoUT Output-Voltage Sense Input. Provides regulation feedback sensing. Connect to 

+12V or +15V output. 
8 16 V+ Supply Voltage Input. Bypass to GND with 0.1//F ceramic and large-value 

electrolytic capacitors in parallel. The 0.1//F capacitor must be as close to the device 
as possible. 

1, 4,10,15 N.C. No Connect. No internal connections to these pins. 

Table 1. Typical Soft-Start Times 
MAX732 CIRCUIT CONDITIONS SOFT-START TIME (ms) vs. C1 (pF) 

V+(V) lOUT (mA) C4(pF) 0.1/KF 0.47/JF 1.0/JF 
4.5 0 300 57 ms 115 ms 123 ms 
6.0 0 300 40 80 70 
9.0 0 300 29 57 44 
4.5 100 300 92 348 780 
6.0 100 300 59 209 444 
9.0 100 300 29 57 60 
4.5 200 300 175 713 1690 
6.0 200 300 84 340 756 
9.0 200 300 28 76 123 

MAX733 CIRCUIT CONDITIONS SOFT-START TIME (ms) vs. C1 (pF) 
V+(V) •OUT (mA) C4(pF) 0.1/JF 0.47/jF 1.QuF 
4.5 0 300 90 ms 208 ms 251 ms 
6.0 0 300 64 135 148 
9.0 0 300 36 67 53 

12.0 0 300 28 49 33 
4.5 75 300 157 680 1380 
6.0 75 300 103 426 882 
9.0 75 300 46 162 305 

12.0 75 300 28 49 33 
4.5 125 300 235 1124 2260 
6.0 125 300 133 596 1255 
9.0 125 300 54 231 476 

12.0 125 300 30 49 41 
Note: Soft-start times are ± 35% accurate, C1 is the soft-start capacitor, C4 is the output capacitor. 
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+12V/+15V Step-Up Current-Mode 
PWM Regulators 

Figure 1. MA X732/MA X733 Detailed Block Diagram with External Components 

Operating Principle 
The MAX732 +12V switch-mode regulator uses a current-
mode pulse-width modulation (PWM) control system 
coupled with a simple boost regulator topology to convert 
an unregulated DC voltage ranging from 4.0V to 9.3V to a 
+12V output. The MAX733 operates likewise, stepping up 
to +15V from a 4.0V to 11.0V supply. The current-mode 
PWM architecture provides cycle-by-cycle current limiting 
and excellent load-transient response characteristics. 

Detailed Description 
The control ler consists of two feedback loops: an inner 
(current) loop that monitors the switch current via the 
current-sense resistor (Rs) and amplifier, and an outer 
(voltage) loop that monitors the output voltage via the 
error amplif ier (Figure 1). The inner loop performs 
cycle-by-cycle current l imit ing, truncating the power 
transistor on- t ime when the switch current reaches a 
predetermined threshold. This threshold is determined 
by the outer loop. For example, a sagging output voltage 
produces an error signal that raises the threshold, 
al lowing the circuit to store and transfer more energy 
dur ing each cycle. 

Programmable Soft Start 
A capacitor connected to the Soft-Start (SS) pin ensures 
an orderly power-up. The voltage on the charging 

3-182 

capacitor slowly raises the c lamp on the error-amplif ier 
output voltage, l imit ing surge currents at power-up by 
slowly increasing the cycle-by-cycle current-l imit thresh-
old. Soft-start t im ing is contro l lab le f rom SS by 
capacitor choice. A typical value is 0.1//F. Table 1 lists 
t iming characteristics for selected capacitor values and 
circuit condit ions. 

The output sags if more than the maximum load current 
is drawn. The overcurrent comparator tr ips if the load 
exceeds approximately 1.5A. An SS cycle is actively 
init iated when either an undervoltage or overcurrent 
fault condit ion triggers an internal transistor to discharge 
the SS capacitor to ground. 

Ovarcurrwnt Limiting 
When the load current exceeds approximately 1.5A, the 
output stage is turned off by the inner loop cycle-by-
cycle current- l imi t ing action, and the overcurrent com-
parator signals the control logic to initiate an SS cycle. 
On each clock cycle, the output FET turns on again and 
attempts to deliver current unti l cycle-by-cycle or over-
current l imits are exceeded. Note that the SS capacitor 
must be at least 0.01/uF for overcurrent protection to 
funct ion properly. 
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+12V/+15V Step-Up Current-mode 
PWM Regulators 

INPUT » 

V+ 

SHDN LX 

/V\AX\/V\ 
MAX732 

C2 D P D P C3-
0 . 1 N F _ J _ | 150NF 

MAX733 
VQUT 

cc 
SS GND VREF 

• r 

0.1hfL 

F X „ 1 C 6 ' 
jO.OInF 

= C5* 
0.15tiF 

C7* 
2200pF C4* 

300nF 

• OUTPUT 

PART 
INPUT SUPPIY 

RANGE (V) 

OUTPUT 

V O U K E 

8UARANTEED 
OUTPUT CURRENT 

4.5 to 9.3 +12V 150mA 
MAX732 

6.0 to 9.3 +12V 200mA 

4.5 to 11.0 +15V 100mA 
MAX733 

6.0 to 11.0 +15V 200mA 

OPTIONAL LOWPASS OUTPUT FILTER 

OUTPUT L2 
25/uH 

FILTER 

i C8 ° U T P U T 

- i - 22/uF 
NOTE: PIN NUMBERS REFER TO 8-PIN PACKAGES 

* FOR MAX73_E OR M A X 7 3 . M , C5 AND C7 ARE NOT REQUIRED, C3 AND C4 SHOULD BE LOW-ESR CAPACITORS (SUCH AS OS-CON SERIES), AND C6 SHOULD BE 4.7NF. 

Figure 2. Standard Boost Application Circuit 

Undervoltage Lockout 
The MAX732/MAX733 monitor the supply voltage at V+ 
and operate for supply voltages greater than 3.7V (typ), 
4.0V guaranteed, with 0.25V hysteresis (see MAX732 
Quiescent Supply Current vs. Supply Voltage, Typical 
Operating Characteristics). When an undervo l tage 
condit ion is detected, control logic turns off the output 
power FET and discharges the SS capacitor to ground. 
The control logic holds the output power FET in an off 
state until the supply voltage rises above the undervoltage 
threshold, at which time an SS cycle begins. 

Shutdown 
The MAX732/MAX733 are held in shutdown mode by 
keep ing SHDN at g round . In shutdown, the output 
power FET is off, but there is still an external path from 
V+ to the load via the inductor and diode. There is also 
a path from V+ to G N D via the inductor, d iode, and 
internal feedback resistors at the VQUT pin. The internal 
reference also turns off, which causes the SS capacitor 
t o d i s c h a r g e . T y p i c a l d e v i c e s t a n d b y c u r r e n t in 
shutdown mode is 6nA. For normal operation, connect 
S H D N to V + . A n SS c y c l e is i n i t i a t e d w h e n t he 
MAX732/MAX733 come out of shutdown. 

Internal Reference 
The +1.23V bandgap reference supplies up to 100FJA 
at VREF. A bypass capacitor from VREF to GND may 
be required. 

Oscillator 
The internal osci l la tor typ ica l ly opera tes at 170kHz. 
T e m p e r a t u r e s tab i l i ty over the mi l i tary t empera tu re 
range is about 0.06%/"C. 

Applications Information 
Standard +12V or +1SV Output Step-Up 

Converter Application in 
Continuous-Conduction Mode 

Figure 2 shows the s tandard +12V or +15V s tep-up 
app l i ca t i on c i rcu i t for c o n t i n u o u s - c o n d u c t i o n m o d e 
operation. This circuit will operate over its entire line, load, 
a n d t e m p e r a t u r e r a n g e s u s i n g the s i n g l e set of 
component values shown. All components shown are 
suitable for both the MAX732 and the MAX733. 
The MAX732 delivers a guaranteed 150mA for 4.5V to 
9.3V supp ly vo l tages, and a gua ran teed 2 0 0 m A for 
supplies from 6.0V to 9.3V. The MAX733 is guaranteed to 
deliver 100mA for inputs ranging from 4.5V to 11.0V and 
125mA for inputs f rom 6.0V to 12.0V. Both dev i ces 
regulate at supply voltages down to 4.0V (the upper limit 
of undervo l tage lockout) , bu t some reduc t ion of the 
maximum output current will occur. 
Continuous-conduction mode operation gives a cleaner 
output than discontinuous operation. Peak-to-peak ripple 
amplitude is minimized and ripple frequency is fixed at the 
oscillator f requency. Both condit ions make the output 
noise easy to filter. However, cont inuous-conduct ion 
mode operation requires addit ional compensat ion and 
bypass capacitors, as shown in Figure 2. 
For extended and military temperature range applications, 
C3 and C5 (in Figure 2) should be low-ESR capacitors. 
When OS-CON capacitors are used, no compensation is 
necessary, so C5 and C7 are not required. However, the 
reference bypass capacitor C6 should be at least 4.7nF. 
F igu re 2 s h o w s an e x a m p l e u s i n g t h r o u g h - h o l e 
components . Figure 3 shows an example of a power 
supply designed with surface-mount components. 
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+12V/+15V Step-Up Current-Mode 
PWM Regulators 

+4V TO +9.3V 

Vpp 
PROGRAMMING 
CONTROL 
(DIRECT 
FROM /LfP) 

SHDN 
. V + 

33pF 

LX 

MAX732 

VOUT 

GND CC 

I F 
I 

" X 

J 1 8 / I H 

IN5817 

TO FLASH 
MEMORY 
Vpp PIN 

+12V ± 4 % 
@ 120mA 

5000pF 

s : 33/jF 

Figure 3. Flash Memory Programmer 

+ 5 V i 

^ 33/iF 

V P P 
PROGRAMMING 
CONTROL 
(DIRECT 
FROM P) 

150//F J 7 

SHDN 
. V+ 

LX 
/Ul / l XI /H 
MAX732 

VOUT 

CC 
SS GNDVREF 

0.047//F 

' VBATT 
. +1.8V TO +5V 

| 47a/H 

' IN5817 

: 0.1/uF 

680/uF * 

OyuF 

V P P 
PROGRAMMING 
VOLTAGE 
+12V ± 4 % 
@ 60mA 

V + B Y P A S S R E Q U I R E M E N T S 
MAX733 a p p l i c a t i o n s s h o u l d p lace c a p a c i t o r C2 
(F igure 2) to w i th in 1/2 inch f r o m the V+ and GND 
p i n s of t h e IC. T h i s c a p a c i t o r h e l p s s n u b h i g h 
vo l tages created by large load t ransients. 

+12V Flash Memory 
Programming Power Supply 

The circuit of Figure 3 is a simple +12V ±4%, 120mA 
flash memory programmer. The small 18nH inductor 
forces the circuit to operate in discontinuous-conduction 
mode, which allows for smaller input and output filter 
capac i to rs and the removal of several bypass and 
c o m p e n s a t i o n c a p a c i t o r s re lat ive to the s tanda rd 
application. It also makes the circuit less sensitive to PC 
layout errors. Programming is controlled by a direct 
microprocessor input to the SHDN pin of the MAX732. 
When SHDN is forced high, the output voltage, which is 
connected to the VP P input of the flash memory, rises to 
+12V and programs the flash memory. When SHDN 
goes low, the output voltage drops to approximately a 
diode drop below V|N. The voltage at the VPP pin has to 
be kept below 6.5V to avoid inadvertent programming. 

For a +5V input, efficiency is 88%, quiescent current for 
this circuit is 1.7mA, circuit shutdown current is 70(iA, 
and shutdown current into the V+ pin is 6 j iA. See 
Application Note 4.2. 

2-Cell to +12V Battery-powered 
Flash Memory Programming Supply 

The circuit of Figure 4 allows for +12V step-up operation 
with battery supplies as low as 1,8V. The MAX732 supply 
vo l tage (V+) and p rog ramming contro l pin (SHDN) 
operate from the +5V logic supply, while the voltage 
across the inductor is supplied directly from the battery. 

Figure 4.2-Cell to+12V Battery-Powered Flash Memory 
Programmer 

This application is targeted for 60mA operation. It is 
not possible to achieve output currents greater than 
80mA with V B A T T below 2.0V because of the high peak 
currents required. 

Inductor Selection 
The MAX732/MAX733 require no inductor design. They 
are tested in-circuit, and are guaranteed to deliver the 
power specif ied in the Electrical Characteristics with 
high efficiency using a single 50nH inductor. A 47j iH 
induc to r can a lso be used . The 50nH i n d u c t o r ' s 
incremental saturation current rating should be greater 
than 500mA for 200mA load operation. For lower power 
appl icat ions, smaller inductor values may be used. 
Tab le 2 shows r e c o m m e n d e d i nduc to r t ypes and 
suppliers for various applications. The listed surface-
mount inductors' eff iciencies are nearly equivalent to 
those of the larger-sized, through-hole inductors. 

Output Filter Capacitor Selection 
The pr imary cr i ter ion for se lec t ing the output f i l ter 
capaci tor is low equivalent series resistance (ESR). 
The product of the inductor current variation and the 
ESR of the output capacitor determines the amplitude 
of the high-frequency ripple seen on the output voltage. 
The ESR of the capacitor should be less than 0.25Q to 
keep the output ripple less than 50mVp .p over the entire 
current range (using a 50(iH inductor). In addition, the 
ESR of the output filter capacitor should be minimized 
to maintain AC stability. Refer to Table 2 for suggested 
capacitor suppliers. 

In the s tandard app l ica t ion of Figure 2, the ou tpu t 
capacitor value should be at least 300nF in order to 
main ta in s tab i l i ty at fu l l l oads . 150nF c a p a c i t o r s 
(MAXC001) are avai lable from Maxim in product ion 
quantities. Two of these capacitors can be connected in 
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+12V/+15V Step-Up Current-Mode 
PWM Regulators 

Table 2. Component Suppliers 
PRODUCTION METHOD INDUCTORS CAPACITORS 
Surface Mount Sumida (847)956-0666 

CD54-470 (47/iH) 
CD54-180 (1tylH) 
for discontinuous mode 

Coiltronics ( 5 6 1 ) 2 4 1 - 7 8 7 6 
CTX 100-series 

Matsuo (714) 969-2491 
267-series 

Miniature Through-Hole Sumida (847) 956-0666 
RCH654-470 

Sanyo ( 6 1 9 ) 6 6 1 - 6 8 3 5 
OS-CON-series 
Low ESR Organic Semiconductor 

Low-Cost Through-Hole Renco (516) 586-5566 
RL 1284-47 

Maxim 
MAXC001 
15(V/F, Low ESR Electroyltic 

Nichicon ( 8 4 7 ) 8 4 3 - 7 5 0 0 
PL-series 
Low ESR Electrolytics 

United Chemicon (714) 255-9500 
LXF-series 

parallel. Lighter loads require proportionately lesser 
capacitor values. For operation below -10°C, OS-CON 
series capacitors are suitable when using through-hole 
components. 

Other Components 
The catch diode should be a Schottky or high-speed 
silicon rectifier with a current rating of at least 500mA 
for full-load (200mA) operation. The 1N5817 is a good 
choice. The two compensation capacitor (CC) values 

Figure 5. Surface-Mount PC Layout for Standard 
Step-Up Application (1x Scale, Top-Side 
Trace View) 

at the CC input are critical because they have been 
selected to provide the best transient responses. 

Output Ripple Filtering 
An optional lowpass pi-filter (Figure 2) can be added to the 
output to reduce output ripple to about 5mVp_p. The cutoff 
frequency of the filter shown is 21kHz. Since the filter 
inductor is in series with the circuit output, its resistance 
should be minimized to avoid excessive voltage drop. 

Figure 6. Surface-Mount PC Layout for Standard 
Step-Up Application (1x Scale, Bottom-Side 
Trace View) 
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Figure 7. Surface-Mount Drilling Guide for 
^ Standard Step-Up Application. All Holes are 0.031" 

in diameter. (1x Scale, Top-Side Trace View) 

Printed Circuit Layouts 
A good layout is essential to clean, stable operation. The 
su r f ace -moun t layout and c o m p o n e n t p lacement 
diagrams in Figures 5-8 have been successfully tested 
over a wide range of operating condit ions. The surface-
mount layout shown is conf igured for the Sumida and 
Matsuo surface-mount components listed in Table 2. 
Note that the input bypass capacitors must be positioned 
as close to the VOUT a n d G N D P i n s a s possible. The 
traces connect ing the ground to the input and output 
fi lter capacitors and the MAX732/MAX733 GND pin 
must be short to reduce stray inductance. 

S H D N VO 
6 N O 

V P P 
C T R L 

Figure 8. Surface-Mount Component Placement 
Diagram for Standard Step-Up Application. 
Component Labels Refer to Figure 9 

MAX732 evaluation Board 
An assembled surface-mount printed circuit board is 
available for the MAX732. Intended for prototyping and 
performance evaluation, this board is a +12V switched 
power supply capable of delivering 120mA. The evalua-
t ion board circui t is conf igured as the flash memory 
programmer shown in Figure 9, and contains all 
components, inc luding a miniature surface-mount 
inductor and tantalum filter capacitors on a printed 
circui t layout similar to Figures 5-8. Also included on 
the board is a P-channel MOSFET switch for appl ications 
that require total turn-of f of the MAX732 output. 
The evaluation board can be ordered as part number 
"MAX732EVKIT." For more in format ion about the 
MAX732 evaluation board refer to AN-4.1, "MAX732 EV 
Surface-Mount Evaluation Board and Flash EEPROM 
Power Supply Appl icat ion Notes." 
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INPUT 4V TO 9.3V 

•OPTIONAL CAPACITORS 

Figure 9. Circuit Schematic for Surface-Mount Evaluation Board 
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CO 
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CM 
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. Chip Topography 

M A X 7 3 2 / M A X 7 3 3 

VOUT 
SHDN V+ (MAX733) 

GND GND(SW) GND(SW) 

0.114" 
(2.895 mm) 

NOTE: CONNECT SUBSTRATE TO V+ 
TRANSISTOR COUNT: 226 

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are 
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time. 
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