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MAX8505

3As 1MHz. 1%5E. HEFXH]
FEERE TR, FHERBEET

ABSOLUTE MAXIMUM RATINGS

CTL, FB, IN, VCCto GND ...ooioiiiiiiice -0.3V to +6V Operating Temperature Range
COMP, REF, POK to GND -0.3Vto (Vcc + 0.3V) Storage Temperature Range
BST 10 LX i -0.3V to +6V Junction Temperature .........c.ccoooviiiiii

PGND to GND ..o

Continuous Power Dissipation (Ta = +70°C)
16-Pin QSOP (derate 12.5mW/°C above +70°C)....... 1000mW

-0.3Vto +0.3V

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

-40°C to +85°C
-65°C to +150°C

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 = Vee = VerL = +3.3V, VEg = 0.8V, Vcowmp = 1.25V, Crer = 0.01pF, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS

IN AND Vcc

IN Voltage Range VIN 2.25 Vce V

Vcc Voltage Range Vce 2.6 55 \

IN Supply Current lIN Switching with no load Vin = 3.3V 6 10 mA
VIN = 5.5V 10

Ve Supply Current lcc Switching with no load vec =33V 3 10 mA
Vce = 5.5V 6

;zflvihcutdown Current into IN lSHDN \\;lel(::\ég/c =VBsT - VX = 5.5V, V1L = 0V, 20 50 A

Vce Undervoltage Lockout When LX starts/stops Vg rising 2.40 2.55

Threshold UVLOh | itching Ve falling 22 235 v

REF

REF Voltage VREF IREF = OpA, VIN = Ve = 2.6V to 5.5V 0.792 0.800 0.808 V

REF Shutdown Resistance From REF to GND, VcTL = 0V 13 100 Q

REF Soft-Start Current VREF = 0.4V 20 25 30 pA

Soft-Start Ramp Time 1Opullput from 0% to 100%, CReF = 0.01pF to 30 ms/uF

FB

FB Regulation Voltage VEB VIN = 2.6V to 5.5V 0.792 0.800 0.808 V

FB Input Bias Current VFg = 0.7V 0.01 0.1 pA

Maximum Output Current lOUT_MAX \L/E Tp\lq(?ggzrr?ﬁgle;/’[Ce)%T) =12y, 3 A

iy " , FB high 10.5 12 13.5

FB Threshold for POK Transition FB rising or falling %
FB low -13.5 -12 -10.5

FB to POK Delay FB rising or falling 50 us

COMP

COMP Transconductance From FB to COMP 60 100 160 uS

Gain from FB to COMP Vcomp = 1.25V to 1.75V 80 dB

2 MAXIW
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = Vee = VerL = +3.3V, Ve = 0.8V, Vcowmp = 1.25V, Crer = 0.01pF, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
COMP Clamp Voltage, Low VIN = Vce = 2.6V, 3.3V, 5.5V, VFg = 0.9V 0.45 0.75 1.00 V
COMP Clamp Voltage, High VIN =Vce =26V, 3.3V,55V, VFrg = 0.7V 1.7 1.9 2.1 \
COMP Shutdown Resistance From COMP to GND, VgL = 0V 13 100 Q
LX (All LX Outputs Connected Together)
) , VIN = VBST - ViLx = 3.3V 38 74
LX On-Resistance, High mQ
VIN = VBST - VLx = 2.6V 42
) VIN = VBST - Vix = 3.3V 38 74
LX On-Resistance, Low mQ
VIN = VBST - VILx = 2.6V 42
LX Current-Sense Transresistance Rt From LX to COMP 0.068 0.086 0.104 Q
Sourcing, Typical Application Circuit 4.6 5.6 6.6
LX Current-Limit Threshold — A
Sinking, VIN = Vcc = 2.6V to 5.5V -4.3 -2.6 -1.0
= = Vix = 5.5V 100
LX Leakage Current ViN = Ve = 5.5V, LX pA
VoL = 0V Vix =0V -100
= = V =V 0.85 1 1.15
LX Switching Frequency VIN = Vo = 2.6V, 3.3V, CIL ce MHz
5.5V VeTL = 2/3Vee 0.44 0.5 0.56
LX Minimum Off-Time VIN = Vce = 2.6V, 3.3V, 55V 95 110 135 ns
= = 500kHz 90 94
LX Maximum Duty Cycle Vin = Ve = 2.6V, 3.3V, %
5.5V 1MHz 84 89
= = 500kHz 5 8
LX Minimum Duty Cycle VIN =Voc = 2.6V, 3.3V, %
5.5V 1MHz 10 15
SLOPE COMPENSATION
Slope Compensation | Extrapolated to 100% duty cycle 245 300 400 mV
BST
v Vix) = V Vix = 5.5V 10
BST - VLX) = VIN = _
BST Shutdown Supply Current Voo = 5.5V, VoL = 0V Vix =0V 10 HA
LX open 10
CTL
v v v For 1MHz 80 .
IN=Vce =26V, % 0O
CTL Input Threshold 3.3V, 5.5V For 500kHz 55 70 Voo
For shutdown 45
CTL Input Current VeTL =0V or 5.5V, ViN= Ve =5.5V -1 +1 pA
POK (Power-OK)
POK Output Voltage, Low VFB = 0.6V or 1.0V, IpoK = 2mA 25 100 mV
POK Leakage Current Vpok = 5.5V 0.001 1 pA
POK Fault Delay Time From FB to POK, any threshold 25 50 100 ys
THERMAL SHUTDOWN
Thermal-Shutdown Threshold When LX stops switching | Ty rising +170 °C
Thermal-Shutdown Hysteresis 20 °C

MAXIMN 3
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3As 1MHz. 1%5E. HEFXH]
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = Vee = Vet = +3.3V, VEg = 0.8V, Vcowmp = 1.25V, Crer = 0.01pF, Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)

MAX8505

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
IN AND Vcc
IN Voltage Range VIN 2.25 Vce Vv
Vcc Voltage Range 2.6 55 V
IN Supply Current IIN Switching with no load VN = 3.3V 10 mA
Ve Supply Current lcc Switching with no load Vce = 3.3V 10 mA
;gzalvir;utdown Current into IN ISHON y& =\é$/c VBsST - Vix = 5.5V, VoL = 0V, 50 UA
Vce Undervoltage Lockout When LX starts/stops Ve rising 2.55
Threshold UVLOh switching Ve falling 2.2 v
REF
REF Voltage VREF IREF = OPA, VIN = Vce = 2.6V to 5.5V 0.791 0.808 V
REF Shutdown Resistance From REF to GND, VcT1L = OV 100 Q
REF Soft-Start Current VREf = 0.4V 20 30 uA
FB
FB Regulation Voltage VEB VIN = 2.6V to 5.5V 0.791 0.808 V
FB Input Bias Current VEg = 0.7V 0.1 pA
Maximum Output Current louT_MAX \L/'E Tp\ll—ic/g;nfs\(/NZg%T) =12V, 3 A
. - ) FB high 10.5 13.5
FB Threshold for POK Transition FB rising or falling %
FB low -13.5 -10.5
COMP
COMP Transconductance From FB to COMP 60 160 uS
COMP Clamp Voltage, Low ViN=Vcc =26V, 3.3V,55YV, VFg = 0.9V 0.45 1.00 V
COMP Clamp Voltage, High ViN=Vce =26V, 3.3V,55V, Vi = 0.7V 1.7 2.1 \
COMP Shutdown Resistance From COMP to GND, VcTL = 0V 100 Q
LX (All LX Outputs Connected Together)
LX On-Resistance, High VIN = VBST - Vix = 3.3V 74 mQ
LX On-Resistance, Low VIN = VBST - Vix = 3.3V 74 mQ
LX Current-Sense Transresistance Rt From LX to COMP 0.068 0.104 Q
L% Current.Limit Threshold Sfjur.cmg, Typical Application Circuit 4.6 5.6 A
Sinking, VIN = Vcc = 2.6V to 5.5V -4.3 -1.0
LX Leakage Current VIN =Vee =55V, Vix = 55V 100 A
VerL =0V Vix = 0V -100
LX Switching Frequency ViN = Vo = 2.6V, Ve = Voo 085 115 MHz
3.3V, 5.5V VeT=2/3xVce 0.44 0.56
LX Minimum Off-Time VIN = Ve =26V, 3.3V, 5.5V 95 135 ns

4 MNAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = Vee = Vet = +3.3V, VEg = 0.8V, Vcowmp = 1.25V, Crer = 0.01pF, Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
LX Maximum Duty Cycle ViN=Vce =26V, 3.3V, | S00KHz %0 %
5.5V 1MHz 84
LX Minimum Duty Cycle ViN = Vo = 2.6V, 3.3V, | S00KHz 8 %
5.5V 1MHz 15
SLOPE COMPENSATION
Slope Compensation | Extrapolated to 100% duty cycle 245 406 mV
BST
Vix = 5.5V 10
BST Shutdown Supply Current i/VchSLSVgC) \=/C\Q|_N==OV Vix =0V 10 pA
LX open 10
CTL
For 1MHz 80
CTL Input Threshold g'gvz g/ 23 =26V, For 500kHz 55 70 60‘2
For shutdown 45
CTL Input Current VeTL =0V or 5.5V, ViN= Ve =5.5V -1 +1 pA
POK (Power-OK)
POK Output Voltage, Low VEg = 0.6V or 1.0V, Ipok = 2mA 100 mV
POK Leakage Current Vpok = 5.5V 1 pA
POK Fault Delay Time From FB to POK, any threshold 25 100 us

Note 1:

Note 2:
Note 3:

Note 4:

Under normal operating conditions, COMP moves between 1.25V and 2.15V as the duty cycle changes from 10% to 90%
and peak inductor current changes from 0 to 3A. Maximum output current is related to peak inductor current, inductor value
input voltage, and output voltage by the following equations:

ILjv = (1-D)x tg x Voyt/2L
1+(1-D)xtg xRN s +Ry)/2L

louT_max =

where VouT = output voltage; ILim = current limit of high-side switch; ts = switching period; R = ESR of inductor; RnLS =
on-resistance of low-side switch; L = inductor. Equations for I jm and D are shown as follows:

1-D
ILim =1LiM_Dc100 "'VSWR_
.

where ILIM_DC100 = current limit at D = 100%; RT = transresistance from LX to COMP; Vsw = slope compensation (310mV
+20%); D = duty cycle:

o~ Your +lout Bnis +R1)
VN +louT Bnis —Rnns)

where VoyT = output voltage; V|N = input voltage; loyTt = output current; R = ESR of inductor; RNHS = on-resistance of
high-side switch; RnLs = on-resistance of low-side switch. See the Typical Application Circuit for external components.
Specifications to -40°C are guaranteed by design and not production tested.

LX has internal clamp diodes to PGND and IN pins 2 and 4. Applications that forward bias these diodes should take care
not to exceed the IC’s package power dissipation limits.

When connected together, the LX output is designed to provide 3.5ARMs current.

MAXIMN 5
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BT IEFFIE

100

MAX8505

90

80

EFFICIENCY (%)

70

60

50

EFFICIENCY vs. OUTPUT CURRENT
(Vin = Vg = 5V, fsw = TMHz)

EFFICIENCY vs. OUTPUT CURRENT
(Vin = Veg = 3.3V, fsw = 500kHz)

(Typical values are at V|N = Voe = VeTL = 5V, VouT = 1.2V, louT = 3A, and Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT
(Vin = Veg = 3.3V, fsw = TMHz)

= 100 o 100 o
2 A g g
A 2 [~ b r
[f——T— % . i —— 0 é\\ —
D — = 80 ~ = 80 S —
/ T~ g \ 2 D Q
S S
e 70 e 70
A:Voyr=3.3V A:Vour=2.5V A:Voyur=2.5V
-B: Vour =25V 60 |B:Vour=1.8V 60 |B:Vour=1.8V
C:Vour=1.2V C:Vour=1.2V C:Vour=1.2V
D: Voyr=0.8V D: Voyr=0.8V D: Vour=0.8Vv
L 50 L 50 .
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
OUTPUT CURRENT (A) OUTPUT CURRENT (A) OUTPUT CURRENT (A)
EFFICIENCY vs. OUTPUT CURRENT FREQUENCY vs. INPUT VOLTAGE AND
(Vin = 2.5V, Vgg = 5V, fsw = 1MHz) TEMPERATURE
100 5 1.05 g
90 &\‘\ 2 103 ES
B l \\B\ - +85°C [—
= =
< =
= 80 C s 1.01
= =)
= =
£ 1 S 099 +25°C
- [
60 A Vour=1.8V 0.97
B: Voyr=1.2V -40°C
C:Vour=0.8v —
50 . 0.95
0 1 2 3 4 25 30 35 40 45 50 55
OUTPUT CURRENT (A) INPUT VOLTAGE (V)
FREQUENCY vs. INPUT VOLTAGE AND
TEMPERATURE OUTPUT LOAD REGULATION
530 E 6 T 5
J; A Vgur =08V g
. g B: Vour=1.2V g
520 +85°C S 5 FC:vour=18v e
|_— D: VouT = 2.5V /
£ 510 4 7/
3 5 g y %
= 500 5 A
. : 74
& —| ‘ / A
= 490 —— 2 7
,4000/ % /
0 ; él/
/ ViN=Vge =33V
470 0 ‘
25 30 35 40 45 50 55 0 1 2 3 4

INPUT VOLTAGE (V)

ouTt

PUT CURRENT ()

MAXIN




3A. 1MHz. 1%5E. HEFXH]
BEERE T, FEERREET

R TFHEE)

(Typical values are at V|N = Voe = VeTL = 5V, VouTt = 1.2V, lout = 3A, and Ta = +25°C, unless otherwise noted.)

SHUTDOWN SUPPLY CURRENT

vs. INPUT VOLTAGE CURRENT LIMIT vs. OUTPUT VOLTAGE
04 = 55 .
g fsw = TMHz g
— g 54 g
z g g
= 03 = 53 E
= N
= L = 52
3 — S 51
> / =l
§ 0.2 // = 50
3 / o
= / = 49 g
= © /
S 48 [
5 0.1
T 47
w
fow = IMHz 48
0 . 45
2.5 3.0 35 4.0 45 50 55 0.8 13 18 2.3 2.8 33
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
OUTPUT SHORT-CIRCUIT CURRENT GND-MEASURED TEMPERATURE
vs. INPUT VOLTAGE vs. OUTPUT CURRENT
55 : - 120 ‘ -
_ fw = TMHz 2 . Ta=+85C |2
= 5 N
= 2 < 100 K
o % Ta=+25°C
2 s [T =) N1 A
2 —— | & = L~
jun )
2 35 2 o "
e = Vin=>5Y,
]
a = Vour =15V
5 g 0
=) [db)
Tp=-40°C
25 0 ‘
2.5 30 35 40 45 5.0 55 3.00 3.25 3.50 3.75 4.00
INPUT VOLTAGE (V) OUTPUT CURRENT (A)
REFERENCE VOLTAGE TRANSIENT RESPONSE
vs. TEMPERATURE (Vin =5V, Vout =1.2V)
IMAX8505 toct
0.810 o T ARSES AERAS Annas aaans anaas AARSSSRRRY
z OUTPUT VOLTAGE
= 0.805 AC-COUPLED
vy 100mV/div
e | | | Lt 11  Beleisiadaniioionid
= [— _—
S Ty b
& 0800 [~
2 2.25A
&5
E OUTPUT
0.795 0.75A  CURRENT
0 1A/div
fow = 1MHz
0790 ‘ ey KERUENNNT
-40 <1510 35 60 85 110 40us/div
TEMPERATURE (°C)
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3As 1MHz. 1%5E. HEFXH]
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BT T {414 (45)

(Typical values are at VN = Voe = VeTL = 5V, VouTt = 1.2V, louT = 3A, and Ta = +25°C, unless otherwise noted.)

TRANSIENT RESPONSE SWITCHING WAVEFORM
(Vm 3.3V, Vou'r 1. ZV) (Vin=5V, Vnu‘r 1.2V, Iou'r 2.5A)
MAXBJO5 foc. MAXBEOB foc1
] 1 Vix
1 OUTPUT VOLTAGE 1 2V/div
- AC-COUPLED |
100mV/div
; 1 INDUCTOR CURRENT
12.25A w4 AC-COUPLED
2A/div
| QUTPUT i
4 0.75A CURBENT e {vour
1o v L "v e M, AC-COUPLED
R RS AR R 20mv/div
40uS/d\V 200ns/div
SOFT-START/SHUTDOWN WAVEFORM
(Vin=3.3V, VllIlT 1.2V, |0IlT 3A, CReF = 0.068uF) TRANSIENT RESPONSE DURING SOFT-START
MAXS 05 toc1! i MAX85OJ\DET7
] VOUT
1 Vour 100mV/div
| 500mV/div ]
VerL
] 5V/div
J INPUT CURRENT
1A/div
lout
] 2A/div
1 Vpok
1 5V/div :
400us/div 100us/div
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