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ABSOLUTE MAXIMUM RATINGS

VEC O AGND. ..o -0.3V to +30V OUTO-0OUT7 Sink Current
Current into Voo (VCC > 24V) i +30mA Total PGND Current

VA 1O PGND ..o -0.3Vto +6V

OUT to AGND ..ot -0.3V to (Vce + 0.3V)

OUT Current (10us duration) ...........ooeveieiviiiiiieiiiece +=1A Operating Temperature Range

FB, COMP, CS, RTCT, REF to AGND
COMP Sink Current........ccc.cccoeeiiiii.
OUTO-OUT7 to PGND.........cooiiiiiiiiieicce
DIN, CLK, LE, OE, SET to PGND

-0.3V to +40V
-0.3Vto (V+ + 0.3V)
DOUT CUIENt ... +10mA

-0.3Vto +6V

Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

*Per JEDEC51 Standard (Multilayer Board).

Continuous Power Dissipation (Ta = +70°C)
28-Pin TSSOP (derate 27mW/°C* above +70°C)

2162mwW
-40°C to +125°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 (PWM CONTROLLER)

(Vcc = +15V, V+ = +3V to +5.5V referenced to PGND, Rt = 10kQ, C1 = 3.3nF, REF = open, COMP = open, Crer = 0.1uF, VFg = 2V,
CS = AGND, VagND = VpgND = 0V; all voltages are measured with respect to AGND, unless otherwise noted. Ty = Ta = -40°C to
+125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
REFERENCE
Output Voltage VREF IREF = TMA, Ty = +25°C 4.95 5 5.05 Vv
Line Regulation AVLINE 12V < Ve < 25V, IRep = TmA 0.4 4 mV
Load Regulation AVLOAD TmA < IREF < 20mA 6 50 mV
Total Output-Voltage Variation VREFT (Note 2) 4.875 5125 \
Output Noise Voltage VNOISE 10Hz < f < 10kHz 50 uVv
Output Short-Circuit Current ISHORT VREF = OV 30 180 mA
OSCILLATOR
Initial Accuracy Ty = +25°C 51 54 57 kHz
Voltage Stability 12V < Voe < 25V 0.2 0.5 %
Temperature Stability 1 %
RTCT Ramp Peak-to-Peak 1.7 \
RTCT Ramp Valley 1.1 \
Discharge Current IDIS VRTCT = 2V, Ty = +25°C 79 83 87 mA

VRTCT = 2V, -40°C < Ty < +125°C 7.5 8.3 9.0

Frequency Range fosc 20 1000 kHz
ERROR AMPLIFIER
FB Input Voltage VFB FB shorted to COMP 2.45 250 255 \
Input Bias Current IB(FB) -0.01 -0.1 pA
Open-Loop Gain AvoL 2V <Vcowmp < 4V 100 dB
Unity-Gain Bandwidth faBwW 1 MHz
Power-Supply Rejection Ratio PSRR 12V < Ve £25V 60 80 dB
COMP Sink Current ISINK VEB = 2.7V, Vcowmp = 1.1V 2 6 mA
COMP Source Current ISOURCE | VFB = 2.3V, Vcowmp = 5V 0.5 1.2 1.8 mA
COMP Output-Voltage High VoH VEB = 2.3V, Rcomp = 15kQ to AGND 5 5.8 Vv
COMP Output-Voltage Low VoL VEB = 2.7V, Rcomp = 15kQ to VREF 0.1 1.1 Vv

2

MNAXIMN



£ 81EIELEDIRFEE,
HEH X boost & SEPIC & #88

ELECTRICAL CHARACTERISTICS (PWM CONTROLLER) (continued)

(Vce = +15V, V+ = +3V to +5.5V referenced to PGND, Rt = 10kQ, C1 = 3.3nF, REF = open, COMP = open, CrefF = 0.1uF, VEB = 2V,
CS = AGND, VagND = VpagND = 0V; all voltages are measured with respect to AGND, unless otherwise noted. Ty = Ta = -40°C to
+125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CURRENT-SENSE AMPLIFIER
Current-Sense Gain Acs (Notes 3, 4) 2.85 3.00 3.40 VIV
Maximum Current-Sense Signal Vcs_max | (Note 3) 0.275 0.300 0.325 \
Power-Supply Rejection Ratio PSRR 12V < Ve €25V 70 dB
Current-Sense Input Bias Current Ics Vcowmp = OV -1 -2.5 pA
Current Sense to OUT Delay tPWM 50mV overdrive 60 ns
MOSFET DRIVER
OUT Low-Side On-Resistance VRDS_ONL | ISINK = 200mA Ty = -40°C to +85°C (Note 2) 45 10 Q
- Ty =-40°C to +125°C 4.5 12
o , ISOURCE = Ty = -40°C to +85°C (Note 2) 35 75
OUT High-Side On-Resistance VRDS_ONH 100mA 1) = 20°C 1o +125°C 15 0 Q
Source Current (Peak) Isource | CLoaD = 10nF 2 A
Sink Current (Peak) ISINK CLoAD = 10nF 1 A
Rise Time R CLoAD = 1InF 15 ns
Fall Time tF CLoAD = 1nF 22 ns
UNDERVOLTAGE LOCKOUT/STARTUP
Startup Voltage Threshold VCC_START 7.98 8.4 8.82 V
%l?:]m(;r?q Operating Voltage After Vo MIN 71 76 80 v
Undervoltage-Lockout Hysteresis | UVLOHYST 0.8 Vv
PULSE-WIDTH MODULATION (PWM)
Maximum Duty Cycle Dmax 94.5 96 97.5 %
Minimum Duty Cycle DMIN 0 %
SUPPLY CURRENT
Startup Supply Current ISTART Vcc = 7.5V 32 65 pA
Operating Supply Current Ilcc VFEB = Vcs = 0V 3 5 mA
Vcc Zener Voltage Vz lcc = 25mA 24 26.5 Vv

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (LED DRIVER)

(V+ = +3V to +5.5V, VAGND = VPGND = 0V; all voltages are measured with respect to PGND, unless otherwise noted. Ta = Ty = -40°C
to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 3.0 55 \
Output Voltage Vout_ 36 Vv
Standby Current (Interface Idle, All RseT = 3600, DIN, LE, CLK = PGND or V+, 36 45 mA
Output Ports High Impedance) OE = V+, DOUT unconnected ‘ '

Standby Current —
) RseT = 360%2, fcLk = 5SMHz, OE = V+,
(Igterface Active, All Output Ports DIN, LE = PGND or V+, DOUT unconnected 3.8 4.8 mA
High Impedance)
Supply Current _ —
(Interface Idle, All Output Ports I+ RSeT = 3600, OF = PGND, DIN, 17 30 mA
) LE = V+, DOUT unconnected
Active Low)
INTERFACE (DIN, CLK, DOUT, LE, OE)
Input-Voltage High v 0.7 Vv
(DIN, CLK, LE, OF) IH X V+
Input-Voltage Low v 0.3 v
(DIN, CLK, LE, OF) I x Vit
Hysteresis Voltage
(DIN, CLK, LE, OF) VHysT 08 v
Input Leakage Current )
(DIN, CLK) ILEAK ! + HA
OE Pullup Current to V+ IOE V+ = 5.5V, OE = PGND 0.25 15 25.0 LA
LE Pulldown Current to PGND ILE V+ =55V, LE =V+ 0.25 1.5 25.0 pA
Output-Voltage High (DOUT) VoH | ISOURCE = 4mA ] (\)/+5v v
Output-Voltage Low (DOUT) VoL ISINK = 4mA 0.5 Vv
26((3)3 Ta < +125°C, Vout = 1V to 2.5V, RggT = 465 50 535
OUT_ Output Current louT_ Tp = 40°C. VouT = 1V to 2.5V, s - mA
RseT = 360Q
OUT_ Leakage Current OE = V+ 1 PA
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5V TIMING CHARACTERISTICS

(V+ = +4.5V to +5.5V, VAGND = VPGND = 0V; all voltages are measured with respect to PGND, unless otherwise noted. TA = T = -40°C
to +125°C, unless otherwise noted. Typical values are at TA = +25°C.) (Notes 1, 5)

PARAMETER | SYMBOL | CONDITION MIN TYP MAX | UNITS

INTERFACE TIMING CHARACTERISTICS

CLK Clock Period tcp 40 ns
CLK Pulse-Width High tcH 19 ns
CLK Pulse-Width Low tcL 19 ns
DIN Setup Time tDs 4 ns
DIN Hold Time tDH 8 ns
DOUT Propagation Delay tbo 12 50 ns
DOUT Rise Time tDR Cpout = 10pF, 20% to 80% 10 ns
DOUT Fall Time tDF CpouTt = 10pF, 80% to 20% 10 ns
LE Pulse-Width High tLw 20 ns
LE Setup Time tiLs 15 ns
LE Rising to OUT_ Rising Delay tLRR (Note 6) 110 ns
LE Rising to OUT_ Falling Delay tLRF (Note 6) 325 ns
CLK Rising to OUT_ Rising Delay {CRR (Note 6) 110 ns
gglr;thsmg to OUT_ Falling {CRE (Note 6) 305 ns
OE Rising to OUT_ Rising Delay tOER (Note 6) 110 ns
OE Falling to OUT_ Falling Delay tOEF (Note 6) 325 ns
OUT_ Turn-On Fall Time tF 80% to 20% (Note 6) 210 ns
OUT_ Turn-Off Rise Time R 20% to 80% (Note 6) 130 ns

MAXIMN 5
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3.3V TIMING CHARACTERISTICS

(V+ = +3Vto < +4.5V, VaGND = VpGND = 0V; all voltages are measured with respect to PGND, unless otherwise noted. TA = Ty = -40°C
to +125°C, unless otherwise noted. Typical values are at TA = +25°C.) (Notes 1, 5)

PARAMETERS ‘ SYMBOL | CONDITIONS MIN TYP MAX | UNITS

INTERFACE TIMING CHARACTERISTICS

CLK Clock Period tcp 52 ns
CLK Pulse-Width High tCcH 24 ns
CLK Pulse-Width Low tcL 24 ns
DIN Setup Time tDs 4 ns
DIN Hold Time tDH 8 ns
DOUT Propagation Delay tDo 12 70 ns
DOUT Rise Time tDR Cpout = 10pF, 20% to 80% 12 ns
DOUT Fall Time tDF Cpout = 10pF, 80% to 20% 12 ns
LE Pulse-Width High tLw 20 ns
LE Setup Time tLs 15 ns
LE Rising to OUT_ Rising Delay tLRR (Note 6) 140 ns
LE Rising to OUT_ Falling Delay tLRF (Note 6) 350 ns
CLK Rising to OUT_ Rising Delay tCRR (Note 6) 140 ns
CLK Rising to OUT_ Falling Delay tCRF (Note 6) 350 ns
OE Rising to OUT_ Rising Delay tOER (Note 6) 140 ns
OE Falling to OUT_ Falling Delay tOEF (Note 6) 350 ns
OUT_ Turn-On Fall Time tF 80% to 20% (Note 6) 275 ns
OUT_ Turn-Off Rise Time tR 20% to 80% (Note 6) 150 ns

Note 1: All devices are 100% production tested at Ty = +25°C and Ty = +125°C. Limits to Ta = -40°C are guaranteed by design.

Note 2: Guaranteed by design, not production tested.

Note 3: Parameter is measured at trip point of latch with VFg = OV.

Note 4: Gain is defined as A = AVcomp/AVcs, 0.05V < Vcs < 0.25V.

Note 5: See Figures 3 and 4.

Note 6: A 65Q pullup resistor is connected from OUT_ to 5.5V. Rising refers to VouTt_ when current through OUT_ is turned off and
falling refers to Vout_ when current through OUT_ is turned on.

6 MNAXIMN
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BT (EHF1E

(Vce = +15V, V+ = 38V to 5.5V, Rt = 10kQ, C1 = 3.3nF, VRer = COMP = open, Crer = 0.1uF, VEB = 2V, Vs = VAGND = VPGND = OV.
Typical values are at Ta = +25°C, unless otherwise noted.)

o

Vee (V)
o —_ N w o~ o o~ [e=) [{e)

5.08
5.06
5.04
5.02
5.00

VRer (V)

4.98
4.96
4.94
4.92

90
-40 25 -10 5 20 35 50 65 80 95 110 125

550
540
530
520
510
500
490
480
470
460
450

OSCILLATOR FREQUENCY (kHz)

BOOTSTRAP UVLO vs. TEMPERATURE

1
Ve RISING ——
L L

IAX16807 toc01

1
]
Ve FALLING

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

HYSTERESIS

REFERENCE VOLTAGE
vs. TEMPERATURE

MAX16807 toc04

IRep = 1mMA ——
I L

1 1 1
| IR =20mA | |

TEMPERATURE (°C)

OSCILLATOR FREQUENCY (fosc)
vs. TEMPERATURE

Rr = 3,652
- Cr = 560pF

MAX16807 toc07

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

MAXIMN

4
39
37
35
33

loc (uA)

31
29
27
25

5.05
5.00
4.95
490
4.85

VRer (V)

4.80
475
470
4.65

8.04
8.02
8.00
7.98
7.96
7.94
792

R1/Ct DISCHARGE CURRENT (mA)

7.90
7.88

STARTUP CURRENT
vs. TEMPERATURE

1 1 1
Voo =7.5V

MAX16807 toc02

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

REFERENCE VOLTAGE
vs. REFERENGE LOAD CURRENT

MAX16807 toc05

et
Iy

0 10 20 30 40 5 60 70
IReF (MA)

OSCILLATOR Ry/Ct DISCHARGE CURRENT
vs. TEMPERATURE

1 1 1
Vgrer=2V

MAX16807 toc08

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

Icc (MA)

=

W
jw}
o

5.1
49
a7
4.5
43
41
39
3.7

3.5

5.000
4.998
4.996
4.994
4.992
4.990

=
4.988

=

CS THRESHOLD

4.986
4.984
4.982
4.980

0.40
0.38
0.36
0.34
0.32
0.30
0.28
0.26
0.24
0.22
0.20

OPERATING SUPPLY CURRENT
vs. TEMPERATURE AFTER STARTUP
(fosc = fsw = 300kHz)

Cr = 560pF

MAX16807 toc03

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)

REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE

IRep = TMA

MAX16807 toc06

Ve (V)

CURRENT-SENSE TRIP THRESHOLD
vs. TEMPERATURE

MAX16807 toc09

-40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C)
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AT (EHFI1E(4E)
(Vce = +15V, V+ = 38V to 5.5V, Rt = 10kQ, C1 = 3.3nF, VRer = COMP = open, Crer = 0.1uF, VEB = 2V, Vcs = VAGND = VPGND = OV.
Typical values are at Ta = +25°C, unless otherwise noted.)
TIMING RESISTANCE OUT IMPEDANCE vs. TEMPERATURE OUT IMPEDANCE vs. TEMPERATURE
vs. OSCILLATOR FREQUENCY (Rps_on PMOS DRIVER) (Rps_on NMOS DRIVER)
1000 o 50 —— - 10 o~
EESS : 48 - Isource = 100mA g Isik = 200mA g
RERRLL 3 46 = 9 2
Cr=1nF 5 44 e 5
. = X 7 8 =
100 st Cr - 560pF 42 v 7 —
NS > Cr-ompf P 20 g . T
€} N Cr=100pF] = % = LA
ii 0 A b NN N T p g gg // 5 5
& ~ N = g 3 7~ g
NSNS \\\ = 2 /,/ = /'l/
[C1 = 10nF N N 3.0 - |~
1 Jer=azmrdd NN N 28 ’
=Cr=330F 2 2
[ Cr=22nF 29 1
op L LI 20 0
10k 100k M 10M 40 -25-10 5 20 35 50 65 80 95 110125 40 2510 5 20 35 50 65 80 95 110125
FREQUENCY (Hz) TEMPERATURE (°C) TEMPERATURE (°C)
PROPAGATION DELAY FROM CURRENT-LIMIT ERROR-AMPLIFIER OPEN-LOOP GAIN COMP VOLTAGE LEVEL TO TURN
COMPARATOR TO OUT vs. TEMPERATURE OFF DEVICE vs. TEMPERATURE
100 o — 23 —
% g 140 Hi 10 Voo =15V §
|+ 8 = 22 2
1 g 120 | 15 N\ 3
. 80 E
2 - - | 21 N
=70 100 ) N
= P o 20 ™N
= 60 — = 80 i 65 5 = \\
5 50 & g 60 HH 90 % % 19 ‘\
=, 3 g £
£ a0 115 & 18
g 17
20 -140 :
20
10 0 H 165 16 ™
0 0 L i L L -190 15
40 -25-10 5 20 35 50 65 80 95 110125 001 1 10 100 1k 10k 100k 1M 10M 100M 40 -25 10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) FREQUENCY (Hz) TEMPERATURE (°C)
SUPPLY CURRENT SUPPLY CURRENT vs. SUPPLY VOLTAGE
vs. OSCILLATOR FREQUENCY (INTERFACE IDLE, ALL OUTPUTS OFF, Rsgt = 720Q)
7.0 — - 2.00 i | =
65 |- Cr=100pF Zze Ty=+125°C Ta 485°C ;
6.0 ,/ 2 - e
s /, /| g =
_ 50 Ta=+125°C |_4 = \TA:%OC
E A &
= 45 v 5190 *®
8 // Th=-40°C o
40 7’ = Ta=-40°C
/ o
35 AL 3
/4 185
30 a
25 ,/
20 1.80
20 120 220 320 420 520 620 720 820 920 1020 30 35 40 45 50 55
FREQUENCY (kHz) SUPPLY VOLTAGE (V)
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BT TERFIE(4)
(Vce = +15V, V+ = 38V to 5.5V, Rt = 10kQ, C1 = 3.3nF, VRer = COMP = open, Crer = 0.1uF, VEB = 2V, Vs = VAGND = VPGND = OV.
Typical values are at Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS OFF, RsgT = 3602) (INTERFACE IDLE, ALL OUTPUTS ON, RseT = 720Q)
3.70 - 20 -
3 | [ 5
s Ta=+125°C Tp=+85°C £
g 17 | 5
= 365 [—Ta=+125°C Ta= +85°C _ —/j/_
= T e
£ 360 —% | E ——T
o ’—"_/ 3 1
> ——‘T\’ Ta=+25°C > 11
g e |
B Tp=-40°C 3 Ta=+25°C
355 5 Ta=-40°C
350 5
30 35 40 45 50 55 30 35 40 45 50 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
SUPPLY CURRENT vs. SUPPLY VOLTAGE OUT_ CURRENT vs. OUT_ VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS ON, RseT = 360<2) (RsET = 7202, V+ = 3.3V)
25 S 30 ]
2 Ta=+125°C—Tp = +85°C | 2 Z
: J_ “J./ | £ Ty=-40°C
= 19 — | = Ta=+25°C
[} _L—— =
o L— = ‘ ‘
SR [I— E 15N ——
; " T 3 TA =+85 C
2 5 10 Ta=+125°C
2 e — | o
13 I Ta=+25°C 5
Ta=-40°C ‘
10 | 0
30 35 40 45 50 55 0 05 10 15 20 25 30
SUPPLY VOLTAGE (V) OUT_ VOLTAGE (V)
OUT_ CURRENT vs. OUT_ VOLTAGE OUT_ CURRENT vs. OUT_ VOLTAGE
(RseT = 36022, V+ = 3.3V) (RSET = 72022, V+ = 5.0V)
60 3 30 5
50 / 2 2% E
0 R T4
= = Ta=+25°C
£ 30 Ta=-40°C £ 15 i
o . ! =}
3 Ta= +25‘°c S Ta=1+85°C
5 2 - | 5 10 Th=+125°C
< Ty = +85°C °
10 l Ta=+125°C 5
0 0
0 05 10 15 20 25 30 0 05 10 15 20 25 30
OUT_ VOLTAGE (V) OUT_ VOLTAGE (V)
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BT TERFIE(4)
(Vce = +15V, V+ = 38V to 5.5V, Rt = 10kQ, C1 = 3.3nF, VRer = COMP = open, Crer = 0.1uF, VEB = 2V, Vcs = VAGND = VPGND = OV.
Typical values are at Ta = +25°C, unless otherwise noted.)

OUT_ CURRENT vs. OUT_ VOLTAGE OUT_ CURRENT vs. SUPPLY VOLTAGE V+
(RseT = 36022, V+ = 5.0V) (RsEeT = 72022, Vourt = 2V)
60 3 260 g
— . 255 Ta=+85°C
< 0 Ta < -40°C \‘é/ Ta=+125°C
= et =
= Ta=+25°C = 20 -
£ 30 f f E 25 —
% ‘ ‘ =3 /
N P
=R Ta=+125°C 3 Ta=1+25°C
245 [——Tp=-40°C
10 ,
0 240
0 05 1.0 15 2.0 25 3.0 3.0 35 40 45 5.0 55
OUT_ VOLTAGE (V) SUPPLY VOLTAGE (V)
OUT_ CURRENT vs. SUPPLY VOLTAGE V+ OUT_ CURRENT vs. SET RESISTANCE
(RseT = 36022, Vourt = 2V) (V+=5.0V)
52 50

MAX16807 toc26
MAX16807 toc27

|

. TA=+85°C~ | =
E Ta=+125°C E
£ 5 — —/7/ & \
3 — o
R _ \
=) jun )
3 Ta=1+25°C S

49 1, - -40° \
Ta=-40°C 10

\\_\
48 0
3.0 35 4.0 4.5 5.0 5.5 0 1 2 3 4 5
SUPPLY VOLTAGE (V) Rser (k)
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5| i A
5B B IhaE
1,13, 28 N.C. Tk, WHENERER:. REERE.
2 AGND [LEDE:
3 ouT MOSFET YR sl H OUT, %4 2 41 #Bn {438 MOSFET [ #itA1% .
4 Voo HLREI A, B — 0.1 pF B FL R 810, T F IR B — /N 1 45 (1 P S5 FL A5 H Voo 25 2 AGND.
5 REF SVEEMERIH, U — A 0.1nF R L2 55 REF £ AGND.
6-9 OUT4-0UT7 | LED#EBh# 4 H . OUTA-OUTT Ryt T . &g FE A 36V AYTH 22 W L 3t 4 H
10 OF R HL T 285k HE (s RE 451 . K OE UK 3h 2 PGND I HE F- I 5 OUTO-OUT7 5 K+ OE 9K 5 5 15 HL T | 2% -
OUTO-OUTY.
1 DOUT PATEMRER L, o e CLK 1 BT M N T8 L 20 75 77 2 #6 Hi 31 DOUT iy .
12 SET LEDHLi % &, 7ESET5PGND 2 [a] % 4 Rypr % & LED B -
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