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5v/12v/

INAKXI WV

/PCMCIA

MAX606/MAX607 PC O 1.35mm (max)
(PCMCIA) CMOS .
DC-DC O (+ 4%) 5V 12V
1MHz 1.6cm? O 180mA
1.35mm O 1MHz(MAX606)
1 2 3
3V 5.5V u 1uA
+4% 5V 12V ViN 12.5V 0 3V 5.5V
5V 180mA 0O 8 LMAX
MAX606 1MHz 1
( ) PCMCIA
1.19mm 5pH
0.68uF
1.6cm2 1.35mm
MAX607 500MHz
2 3
2
MAX606 . 1.0cm PART TEMP. RANGE PIN-PACKAGE
MAXGO6 -~>mm MAXG06ESA ~40°C to +85°C 850
MAXB06EUA ~40°C to +85°C 8 UMAX
MAX607ESA -40°C to +85°C 8 S0
(PFM) MAXB07EUA “40°C to +85°C 8 IMAX
1uA
MAX606/MAX607 8 HMAX SOP
UMAX 8
SOP 1.11mm
PCMCIA
PCMCIA
INPUT
+4.5V T0 +5.5V
o
o.eauIO.eauI 0.1 uFI s
- T = OUTPUT
— s " 12V @ 90mA
MAaXaAm 0.68uF
TOP VIEW R MAX606 out I x2
panp [1] 8] 1x . =
MAXIM ND
L) A [ o PGND
son (3] waxeor 8] ss
IN [4] 5] 6ND »
SO/UMAX =
MAXIM Maxim Integrated Products 1
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MAX606/MAX607

/PCMCIA
5v/12V/

ABSOLUTE MAXIMUM RATINGS

................................................................. -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

..-0.3Vto +15V UMAX (derate 4.10mW/°C above +70°C) .......c.cccvvvenn. 330mwW

PGND t0 GND ...t +0.3V SO (derate 5.88mW/°C above +70°C).....c..ccccoevrvrrnnn. 471mW

-0.3Vto (Vce + 0.3V) Operating Temperature Range ............c.c.coceeee..

.................................................... -0.3V to +6V Storage Temperature............ccccoovniens
Lead Temperature (soldering, 10sec)

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 device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(VIN = 3.3V, GND = PGND = FB = 0V, SHDN = IN, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Supply Voltage 3.0 55 \
Undervoltage Lockout Threshold 2.4 2.8 Vv
3V <VIN<5BY,FB=IN, ILoaD = 0 to 180mA 4.8 5.0 5.2
Output Voltage (Note 1) Vv
4.5V < VIN < 5.5V, FB = GND, ILoaAD = 0 to 120mA 11.5 12.0 12.5
FB Regulation Setpoint 0.1V < VFB < (VIN - 0.1V) 1.96 2.00 2.04 \
Adjustable Output Voltage Range 0.1V < VFB < (VIN - 0.1V) VIN 12.5 Vv
Line Regulation VIN =3V 1o 5.5V 0.5 %
Switch On-Resistance 0.4 1 Q
Switch Off-Leakage Vix =12V 10 pA
Switch Current Limit 0.7 1.1 A
SS Resistance VT = Vi, Vs = 150mV %0 5 €0 kQ
VSHDN = Vss =0 0.5
Quiescent Supply Current Vout = 13V MAXE06 250 >00 pA
MAX607 150 300
Shutdown Quiescent Current VSHDN = 0, OUT = IN 0.01 10 pA
OUT Input Current Vout = 13V 80 pA
Switch On-Time Constant (K) 3V<ViN<55V MAXEO® 19 30 4.3 ps-A
(ton = K/ VIN) MAX607 3.8 6.0 8.6
Switch Off-Time Ratio I%YeZLsZr?g)/T—A;oOdiLt-/!ANC):n?r\é/(giiei:/esseéction) 03 07
SHDN Input Low Voltage VN = 3V 0.25V|N %
SHDN Input High Voltage VIN = 5.5V 0.66V|N V
SHDN Input Current VSHDN = 0 or V|N +1 pA
FB Input Low Voltage XL’\tIpTJtSr\é;?JISa'tSe\;.tEO{Z\(/F,B below this voltage, 0.1 v
FB Input High Voltage Xb’fpzfr\g;%gtz\é‘ ror /e above this voltage, ViN- 0.1 v
FB Input Current VEg = 2.05V, VoyuTt = 13V 200 nA

2 MAXIMN




5v/12Vv/

/PCMCIA

ELECTRICAL CHARACTERISTICS
(VN = 3.3V, GND = PGND = FB = 0V, SHDN = IN, Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage 3.0 55 \
Undervoltage Lockout Threshold 2.4 2.8 Vv
38V < VIN <5V, FB =IN, ILoaD = 0 to 135mA 4.75 5.25
Output Voltage (Note 1) \
45V < VIN < 5.5V, FB = GND, ILoaD = 0 to 90mA 11.4 12.6
FB Regulation Setpoint 0.1V < VFB < (VIN - 0.1V) 1.94 2.06 Vv
Adjustable Output Voltage Range 0.1V < VEB < (VIN - 0.1V) VIN 125 Vv
Switch On-Resistance 1 Q
Switch Off-Leakage Vix = 12V 10 HA
Switch Current Limit 0.55 1.25 A
SS Resistance VSHﬂ = Vi, Vss = 150mV 30 60 kQ
VSHDN = Vss =0 0.5
Quiescent Supply Current Vourt = 13V MAXE06 °00 pA
MAX607 300
Shutdown Quiescent Current VSHDN = 0, OUT = IN 10 pA
OUT Input Current Vout = 13V 85 pA
Switch On-Time Constant (K) 3V .<ViN <55V MAXE06 18 45 ps-V
(ton = K/ VIN) MAX607 35 9.0
Switch Off-Time Ratio ‘lgz\r/eZU(Zr?gyT—l\;o%iLt_i:riNC);nI?r\é/(;if?e%j/esséction) 03 0.7
SHDN Input Low Voltage VIN = 3V 0.25V|N %
SHDN Input High Voltage VIN = 5.5V 0.66V|N V
SHDN Input Current VSHDN = 0 or V|N +1 PA
FB Input Low Voltage XL’\t‘p:ut:‘}r\é;%lSa.tSe\é.tEo{Q\cF,B below this voltage, 0.1 Vv
FB Input High Voltage ?)/:J,\t‘pijtsr\;;%gtz\é. tEOSr\X FB above this voltage, ViN - 0.1 v
FB Input Current VEB = 2.05V, VoyuTt = 13V 200 nA

Note 1: The load specification is guaranteed by DC parametric tests and is not production tested in circuit.
Note 2: Specifications to -40°C are guaranteed by design, not production tested.

MAXIMN
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MAX606/MAX607

MAXIMUM OUTPUT CURRENT (mA)

/PCMCIA

5v/12V/

(VIN = 8.3V, Ta = +25°C, unless otherwise noted.)

NO-LOAD SUPPLY CURRENT (uA)

SHUTDOWN Iq (uA)
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200

100

0

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

10,000

1000

100

MAXIMUM OUTPUT CURRENT
vs. INPUT VOLTAGE

| | |
MATGOG (Vour = 5V)/

MAX607

4
Vour=5) ¥~ /

o~

/
/

N

// —

T

\\

\
X606 (Vout = 12V)

L~
RG0S

=

\

MAX607 (Vout = 12V)
| | | |

20 25 30 35 40 45

INPUT VOLTAGE (V)

5.0

SHUTDOWN QUIESCENT CURRENT
vs. TEMPERATURE

FOR Vin =3V, 3.3V, AND 5V
['5 MINUTE WAIT BEFORE MEASUREMENT

40 20 0 20 40

TEMPERATURE (°C)

60 80

MAX606
NO-LOAD SUPPLY CURRENT
vs. TEMPERATURE

A:Vgur = 12V, MBR0520 DIODE

L B: Vgur = 12V, MBRO540 DIODE
[ C: Viout = 5V, MBR0520 DIODE

| D: Vour = 5V, MBRO540 DIODE

[ ViN=3.3V

N =N

40 200 0 20 40

TEMPERATURE (°C)

60 80

MAXB06/0710c01

55

MAXB06/7-07

NO-LOAD SUPPLY CURRENT (uA)

EFFICIENCY (%)

SWITCH ON-TIME (ns)

MAX606
EFFICIENCY vs. OUTPUT CURRENT
100
Cin=2x 1pF H
90 fCour=4.7pF i
[t r Tl ---(;
80 = LU W
70 Lim- A
60
40 /
30 K t
20 4 A:Vour=12V,Viy=33
I?/ / B: Vour =5V, Vjy=3.3V
10 f,‘ C:Vour=12V,Vjy=5V
0 g D: Vour =5V, VN =5V
0.01 0.1 1 10 100 1000
OUTPUT CURRENT (mA)
SWITCH ON-TIME vs.
INPUT VOLTAGE
3000
2500
2000 \
1500 \\
\ MAX607
1000 "~ ~—
I~
500 MAX606 _|
0
2.5 30 35 40 45 50 55
INPUT VOLTAGE (V)
MAX607
NO-LOAD SUPPLY CURRENT
vs. TEMPERATURE
10,000 e s
[ A: Vout = 12V, MBR0520 DIODE 5
| B: Vout = 12V, MBR0540 DIODE E
[ C: Vour =5V, MBR0520 DIODE
| D: Vour = 5V, MBR0540 DIODE
//
/
1000 /
A2
)4
V=33V > B L =
L/
> ol
100 ‘
40 200 0 20 40 60 80
TEMPERATURE (°C)

MAX607
EFFICIENCY vs. OUTPUT CURRENT
100 —
Cin=2x1pF ‘ 0] g
90 fCour=4.74F g -—-:C' ] 7‘;;, z
80 Ao
CEITA
0
= ’
= /|
g% /
E40 't
30
20 y 1 A:Vour=12V,Viy=33
A B: Vour=5V, Vjy=3.3V
10 F» C: Vout =12V, Vi =5V
0 D: Vour=5V, Vin=5V
001 0.1 1 10 100 1000
QUTPUT CURRENT (mA)
SWITCH OFF-TIME vs.
OUTPUT VOLTAGE
4000 s
\ A: MAX607, Viy = 5V g
3500 B: MAX606, ViN=5V &
\ C:MAX6O7 Viy=33v |2
5 00—+ \ |1 D: MAX608, Vi =3V —
S 2500 [ |
= Dy \C ‘\
E 2000 |ty \
o A
= \ \ B \A
S 1500 o
Z R
1000 MY B
\\ \\\~‘\
500 ~=) Tl ]
0 Ty
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OUTPUT VOLTAGE (V)
DIODE LEAKAGE CURRENT
vs. TEMPERATURE
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1000 =
= L~
= 100 g ;
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2 0 bLwerosoo I AT g
oc 0 \4 / // r
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i) 1 / A A _—
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5v/12Vv/

/PCMCIA

(VIN = 8.3V, Ta = +25°C, unless otherwise noted.)

MAXIMUM OUTPUT CURRENT (mA)

MAX606 MAX607
MAXIMUM OUTPUT CURRENT MAXIMUM OUTPUT CURRENT START-UP DELAY vs. SOFT START
vs. INDUCTOR VALUE vs. INDUCTOR VALUE CAPACITOR
400 | - 400 — . 20800 T 5
i A:Voyur=5VY, Viy=3.3V ‘ i | our= g
350 Ao S S 350 B vouro 12V, Viv-bv - ’z 1800 | B: MAX606 Vigur = 12V :
v ~N £ C:VouT = 12V, Vi =3.3V 1 1600 |- C: MAX607 Vour =5V
300 v = 300 - - D: MAX606 Vour = 5V
P : i e
250 7 B S 20 B = = 1200 vl
T fww)
200 // // E 200 e & 1000 /
% =} pvd =800 v
150 c——H = 1% — o E | A
/—_—T = — T @ 600 Y
100 ‘ S 10 ) Vin=3.3V A A
| _— A:Vour=5VY, Vin=3.3V = /// 00 =TI /,
50 B:Vour=12V,Viy=5v 50 200 et D
C: Viour = 12V, Vi = 3.3V . il
0 v vour=tey, ViN=200
1x100 1x10? 1x100 1x10° 1x10° 1x102 1x108 1x104 1x10°
INDUCTOR VALUE (uH) INDUCTOR VALUE (uH) SOFT-START CAPACITOR (pF)
MAX606 MAX607
START-UP DELAY AND INRUSH CURRENT START-UP DELAY AND INRUSH CURRENT
SN [T ' - : ZVV SHON f\z/v
/div ’ . . / 12 V/div
QUTPUT T s QUTPUT
5V/div SURTOTES SOV TN SRO 5V/div
. ' ' 400mA
NPUT L I /‘ : 200mA
200mA/div *——U-V R INPUT
200mA/div

ILoap = 1mA, INPUT = 3.3V, Css = 10nF, Coyr=2 x 0.68uF

MAXIMN

50us/div

100us/div
ILoaD = TmA, INPUT = 3.3V, Css = 10nF, Coyr = 4.7uF
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MAX606/MAX607

/PCMCIA

5v/12V/

(VIN=3.3V,

QUTPUT

50mV/div |

OuTPUT
20mA/div

OUTPUT
100mV/div

INPUT
500mV/div

Ta = +25°C, unless otherwise noted.)

MAX606
LOAD-TRANSIENT RESPONSE

10us/div
ILoAD = 5mA to 60mA, OUTPUT =12V, INPUT = 3.3V

MAX606
LINE-TRANSIENT RESPONSE

50us/div
ILoaD = 10mA, OUTPUT =12V, INPUT =3.3V T0 4.3V

60mA

N

3v

QUTPUT [,
50mV/div

OuTPUT
20mA/div

OUTPUT
100mV/div

INPUT
500mV/div

MAX607
LOAD-TRANSIENT RESPONSE

60mA

20us/div
ILoAD = 5mA to 60mA, OUTPUT =12V, INPUT = 3.3V

MAX607
LINE-TRANSIENT RESPONSE

ww \ WV\\ \M

4

4V

100us/div
ILoap = 10mA, OUTPUT =12V, INPUT = 3.3V TO 4.3V

MAXIMN




5v/12Vv/

/PCMCIA

1 PGND N MOSFET
o FB 5V 12v GND Vin 12.5V
OUT GND
e ( ) GND IN
3 SHDN SHDN FET
4 IN 3.0V 5.5V
5 GND
6 SS
7 ouT
8 LX N MOSFET
+0V +3.3V
INPUT INPUT
ITGD LT(D
c1 2 C1 C2
1 L i L L — E
IN D1 BN D1
ON/OFF SHDN LX OUTPUT ON/OFF — SHDN LX OUTPUT
AXXAM 12V @ 120mA MAXXAMN 5V @ 180mA
_[|SS MAX606 c3 MAX606 c3
C4 MAX607 OVT 155 maxso7 OUT
FB = C4 =
D penp VD o
1. 12V 2. bV
2
5 3.3V 5V( 180mA typ)
1 5V
12V 120mA 1 5 3
MAX606 MAX607

MAXIMN
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MAX606/MAX607

/PCMCIA
5v/12V/

1. 1 12V 2. 2 5V
DESIGNATION MAX606 MAX607 DESIGNATION MAX606 MAX607
L1 5uH inductor 10pH inductor L1 5uH, 1A inductor 10uH, 0.7A inductor
Dale ILS-3825-XX Sumida CLS62-100 Dale ILS-3825-XX Sumida CLS62B-100
D1 0.5A, 20V diode 0.5A, 20V diode D1 0.5A, 20V diode 0.5A, 20V diode
Motorola MBR0520L | Motorola MBR0520L Motorola MBR0520L | Motorola MBR0520L
C1 0.1pF ceramic cap. | 0.1pF ceramic cap. C1 0.1pF ceramic cap. | 0.1pF ceramic cap.
2 x 0.68uF ceramic cap.| 2.2uF ceramic cap. 2 x 0.68uF ceramic cap.| 2.2uF ceramic cap.
c2 Marcon Marcon c2 Marcon Marcon
THCR20E1E684Z THCR30E1E225M THCR20E1E684Z THCR30E1E225M
2 x0.68uF ceramic cap.| 2 x 1uF ceramic cap. 4.7uF ceramic cap. | 4.7uF ceramic cap.
C3 Marcon Marcon C3 Marcon Marcon
THCR20E1E684Z THCR30E1E105M THCR30E1E475M THCR30E1E475M
C4 10nF ceramic cap. 10nF ceramic cap. C4 10nF ceramic cap. 10nF ceramic cap.
3.
2 SUPPLIER PHONE FAX

MAX606/MAX607 CMOS

3V 5.5V

5v/12v

Vin 12.5V

DC-DC

+ 4%

(MAX606

1MHz typ MAX607 0.5MHz typ)

1
PCMCIA

MAX606/MAX607

PFM

MAX606/MAX607

2

Dale Inductors

605-668-4131

605-665-1627

Marcon/United

708-696-2000

708-518-9985

Chemi-Con
Motorola 602-244-3576 602-244-4015
Sumida USA 708-956-0666 708-956-0702
Sumida Japan 03-607-5111 03-607-5144
3 MAX606/MAX607
MOSFET
/
ton = K/Vin
torr = 0.5 x K/(Vout + VpiopE - VIN)
K MAX606 3us-V MAX607 6us-V
1
1

0.5

MAXI N




5v/12Vv/

/PCMCIA

TIMING CIRCUIT
ton torF X LX
[ [
o CONTROL | INTERNAL
o LOGIC DRIVER | Il_: POWER
S ’ 1Q SWITCH
CURRENT-LIMIT Rum
OFF COMPARATOR "+
UNDER- I PGND
VOLTAGE ) .
LOCKoUT |
Veer * ouT
INMAXI REF
MAX606
- MAX607
SHDN
ERROR
— COMPARATOR _~
e
INT/EXT N
FB %}
DUAL
B MODE {>c 9
5V/12V |
|
3.
FB GND
ouT
1 FB IN GND
FB ( 0.1V ) (Vin
ton torr  Vourt 0.1V )
MAX606/MAX607
PWM MAX606/MAX607 2 R1 FEZ( 4)
(ESR) Vout = VrRep(R1/R2 +1)
PFM Vege = 2V
R1 = R2[(Vout/VRer) - 1]
FB 200nA R2
MAX606/MAX607 5V 12V 100k )
Viy 12.5V - R2
SV FB IN cB oo
12V FB GND

MAXIMN
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MAX606/MAX607

/PCMCIA

INPUT FET
Y
T T
m SHDN GND MAX606/MAX607
LX OUTPUT
NI
MAX606 FET IN
Maxgo7 OUT 1
B =
GND PGND -
E VOUT:VREF(%H) L 0.01pA
— = Vggev SHDN IN MAX606/
MAX607
4.
(SS)
MAX606  5uH MAX607  10uH
3
Ss
SS
45kQ 2V (
ss SS )
(1.1A)
DC
S5
MAX606/MAX607
( IN
) MAX606/MAX607
MBRO520L
0.5A 1.2A
3
MAX606/MAX607 IN 2.8V (ESR)
FET ESR
3

10

MAXIMN




/PCMCIA

12V
( 1) 100mVp-p 5V ( 2) 50mV
PGND A
ESR
( ) PGND
PGND
0.084"
MAX606/MAX607 (2.134mm)
(
PCMCIA ) SEL ,
— OUT
MAX606/MAXE07 SHON :
( V+ 6
— GND
) 8 \ 4
0.058"
L (1.473mm) >
Q ESR TRANSISTOR COUNT: 613
Q SUBSTRATE CONNECTED TO GND.
ESR ( )
MAX606/MAX607
PC
ouT
( FB )
GND PGND
MAX606/MAX607

MAXIMN

11
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MAX606/MAX607

/PCMCIA

5v/12V/

&L
- wm
[
z
JEDEC 3
[ INCHES MILLIMETERS INCHES MILLIMETERS ®
MIN MAX MIN MAX | MIN MAX MIN MAX
A |0.037 [0.043 [0.94 110 |[--- [0.043 [--- 1.10
Al [0.002 [0.006 [0.05 015  [0.002 [0.006 [0.05 0.15
B [o0010 [0.014 [o025 036 [0.010 {0016 [025 [o040
£ H c |o0.005 [0.007 [0.13 018 [0.005 [0.009 [0.13 023
D [o116 o120 [2.95 305 oa14 [o122 |29 3.1
e | 00256 BSC 0.65 BSC 0.0256 BSC 0.64 BSC
E |one [0120 [2.95 305 Jom4 Joize [29  [31
H 0188 (0198 [4.78 503 | 0193 BSC 4.9 BSC
L [0.016 [0.026 [0.41 0.66 0.016 [0.027 [0.40 0.70
_ 1 a | 0° 6° 0° 6 0° 6° 0° 6°
D
ENENENENEEL 1 \ \/_L \
i Al
T X 5
- ——I- I<— T
B Al L
NOTES: /VI /J X I /VI
1. D&E DO NOT INCLUDE MOLD FLASH. PROPRIETARY INFORMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1SmmC.006"). T
3. CONTROLLING DIMENSION: MILLIMETERS. 8L uMAX PACKAGE OUTLINE DWG.
4. MEETS JEDEC MD_187 APPROVAL DOCUMENT CONTROL NO. REV ]/
21-0036 F |71

12
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