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MAX14691-MAX 14693
SEE. AR IhRIH =S

Absolute Maximum Ratings

(All voltages referenced to GND.) SETleiiiiceee, -0.3V to min (V|N + 0.3V, 6V)
IN (NOte 1) -0.3V to +60V Continuous Power Dissipation (Ta = +70°C)

OUT o -0.3V to VN + 0.3V TQFN (derate 34.5mW/°C above +70°C).................. 2758mwW
HVEN (Note 1) .... -0.3Vto V)y + 0.3V Operating Temperature Range.............cccccoeennee

GP o, max (-0.3V, V|N - 20V) to V|y + 0.3V Junction Temperature.............ccccoooviiiininiini

UVLO, OVLO......ccoeiiiiir -0.3V to min (V)N + 0.3V, 20V) Storage Temperature Range..............ccccceeee

FLAG, EN, RIPEN, CLTS1, CLTS2....ccceeeveeeeeeeeeenn. -0.3V to +6V Lead Temperature (soldering, 10s)

Maximum Current into IN (DC) (Note 2) ......covvviiieeiiieeeees 6A Soldering Temperature (reflow).......cccccccoeveviiieerniennn.

Note 1: An external pFET or diode is required to achieve negative input protection.

Note 2: DC current-limited by RggT), as well as by thermal design.

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.

Package Thermal Characteristics (Note 3)
TQFN
Junction-to-Ambient Thermal Resistance (6ja)........... 29°C/W Junction-to-Case Thermal Resistance (6jc) .......ccveuvuee. 2°C/W

Note 3: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board.
For detailed information on package thermal considerations, refer to www.maximintegrated.com/cn/app-notes/index.mvp/id/4083.

Electrical Characteristics
(VIN = 5.5V to 58V, Tp = -40°C to +125°C, unless otherwise noted. Typical values are at V| = 12V, Tp = +25°C) (Note 4)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX ‘ UNITS

POWER SUPPLY

IN Voltage Range VIN 5.5 58 \Y

Shutdown IN Current ISHDN Ven = OV: VRVEN = 5V. Vin < 24V 525 8 WA
VEN = 0V, VRVEN = 5V 5.25 14

Supply Current IIN VN = VouT = 24V, VRVEN = OV 14 1.8 mA

Shutdown OUT Current loFF VeN = 0V, VRVEN = 5V 50 100 MA

UvLO, OVLO

) VN falling, UVLO trip point 11.5 12 12.5

Internal UVLO Trip Level VuvLo — \Y
VN rising 1.9 12.4 13

UVLO Hysteresis % of typical UVLO 3 %

) VN falling 33 35 36.4

Internal OVLO Trip Level VovLo — - - \Y
VN rising, OVLO trip point 34.5 36 37.4

OVLO Hysteresis % of typical OVLO 3 %

E);t:;re\a(lNli\t/;_(s))Adjustment 55 o4 Vv

External UVLO Select Voltage VuvLo SEL 0.15 0.38 0.5 Vv

E)L(Jtrer;rrl]zil UVLO Leakage IUVLO_LEAK 250 +250 nA

External OVLO Adjustment

Range (Note 5) J 6 40 v

External OVLO Select Voltage VovLo SEL 0.15 0.38 0.5 \Y
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MAX14691-MAX14693
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Electrical Characteristics (continued)
(VIN = 5.5V to 58V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at V|y = 12V, Ta = +25°C) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

External OVLO Leakage
Current 9 IOVLO_LEAK -250 +250 nA
External UVLO/OVLO Set
Voltage VseT 1.18 1.22 1.27 \Y

) Vouyr falling, UVLO trip point 11.5 12 12.5
Undervoltage Trip Level on OUT | VovLo ouT — \Y,

- VouT rising 11.9 12.4 13

GP
Gate Clamp Voltage Vgp 10 16.1 20 \Y,
Gate Active Pullup 25 Q
Gate Active Pulldown VEN =5V 105 MA
INTERNAL FETs

o ILoaD = 100mA, V| = 10V,

Internal FETs On-Resistance RoN Tp = +25°C 31 42 mQ
Current-Limit Adjustment Range ILim 0.6 6 A
o TA< I v = 6A (Tp = +25°C) -10 +10
Current-Limit Accuracy ILIm Acc %

- 0.6A<I m<6A -15 +15

FLAG Assertion Drop Voltage Increase in (V|N - VouT) drop until
Threshold VFA FLAG asserts, V\ = 24V 490 mv
Reverse Current-Blocking
Threshold VRIB VIN - VouT 0 -5 -10 mV
Reverse Current-Blocking t 1 s
Response Time RIB M
Reverse-Blocking Supply _
Current IrRBS Vout = 24V 2300 3800 MA
LOGIC INPUT (HVEN, CLTS1, CLTS2, EN, RIPEN)
HVEN Threshold Voltage VHVEN _TH 1 3.1 \
HVEN Threshold Hysteresis %
HVEN Input Leakage Current IRVEN_LEAK | VAVEN = 58V 42 66 pA
EN, RIPEN, CLTS1, CLTS2
Input Logic-High ViH 14 v
EN, RIPE_N, CLTSH1, CLTS2 Vi 04 Vv
Input Logic-Low
EN, RIPEN Input Leakage IEN LEAK:

— VEN, V =0V, 5V -1 +1 A
Current IRIPEN_LEAK EN- YRIPEN H
CLTS_ Leakage Current CLTS_=GND 25 pA
LOGIC OUTPUT (FLAG)
Logic-Low Voltage IsiINK = TMA 0.4 \Y
Input Leakage Current V|N = 5.5V, FLAG deasserted 1 MA
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MAX14691-MAX 14693
SEE. AR IhRIH =S

Electrical Characteristics (continued)
(VIN = 5.5V to 58V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at V|y = 12V, Ta = +25°C) (Note 4)

PARAMETER | SYMBOL \ CONDITIONS MIN TYP  MAX \ UNITS
SETI
RSETI X ILIM VRI See the Setting the Current-Limit 1.5 \Y
Current Mirror Output Ratio CIRATIO Threshold section 25000

DYNAMIC PERFORMANCE (Note 6)

VN = 24V, switch OFF to ON, R_oap
Switch Turn-On Time toN =240Q, I jm = 1A, Coyt =4.7uF, 68 us
Vouyt from 20% to 80% of V|N

OVP Switch Response Time tovp RES 3 HS

Overcurrent Switch Response

Time tocP_REs | ILIM=4A 3 Hs

Startup Timeout tsTO 1{:::;5:‘?;;3:?1”;"”“” foldback 1090 1200 1320 @ ms

Current is continuously limited to

Startup Initial Time tsTi 1x/1.5x/2x in this interval (Figure 1) 2138 24 264 | ms
IN Debounce Time toER {;‘;eur:az' 2?;: iﬁ‘rl/:/r\ljl\él:lg\l/ﬁ:g)) and 1 15 2.1 ms
Blanking Time tBLANK (Figures 3 and 4) 21.8 24 26.4 ms
Autoretry Time tRETRY (Figure 3, Note 7) 554 720 792 ms
THERMAL PROTECTION

Thermal Foldback TJ FB 150 °C
Thermal Shutdown Ty MAX 165 °C
Thermal Shutdown Hysteresis 10 °C

Note 4: All devices are 100% production-tested at Ta = +25°C. Specifications over the operating temperature range are guaranteed
by design.

Note 5: Not production-tested, user-adjustable. See the Overvoltage Lockout (OVLO) and Undervoltage Lockout (UVLO) sections.

Note 6: All timing is measured using 20% and 80% levels, unless otherwise specified.

Note 7: The autoretry time-to-blanking time ratio is fixed and is equal to 30.
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(ViN =12V, CiN = 1uF, Coyt = 4.7uF, Tp = +25°C, unless otherwise noted.)
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BLRY T (B4 (5E)
(ViN =12V, CiN = 1uF, Coyt = 4.7uF, Tp = +25°C, unless otherwise noted.)
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BLRY T (B4 (5E)
(ViN =12V, CiN = 1uF, Coyt = 4.7uF, Tp = +25°C, unless otherwise noted.)
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BWNEH B Ei & (E3)

MAX14691-MAX146938 B — 1" N & @1 A = Bl 8 8
(tpER)e =R EI N FPOREHEF XS B Z B MR,
WRMANBE EAHZUVLOMNMBREEM E, EWRINE
B BEE K FVuvlols, FRESIEA A E SBIRE, 9-?9%9‘1
StDEBE[E G S8, A RINK BIEAEtpephtia] = B T p&
VuvloA T, FFRREFXE(E2), 2ROUTHIE B4 T—T?
VuvLo ouT, 28BS 8ES|HIFTIF 3R HOVLOIRASHT,
XEREERERENE,; XEEASZEGELIEHPORIKE,
OUT&FVuvLo_ouTe

REBRARP

MAX14691-MAX14693 R H B I s, A ERER
HRBAWT DI 88, BRIPENW &, RIPENA S B, R
BRNEH IR mER, AENFETFSNEBPFET X #2.4ms;
KAz EG, FREGRESBRE, UMBELRENA
FERBBR. REBEREHEEXGT, nFET%DpFETVXE
S, NANLEEZHEHE S EXOFERE TS F*E

PRIATEBIEIZ
MAX14691-MAX14693R B =M el 9 R AR, LB
B, rESGRIANAESERN, NITEIEHEDEXEH
B, s8I L8 LN Etsto/E, S#HRMCLTS
FCLTS2HRAS; CLTSTFICLTS2HVIRAS IR B R AAE X £
B, #5RE2,

www.maximintegrated.com/cn

BHEXRAERNT, YBITB4OHERARIREN,
tBLANKE BT B8 FF U8 1T 8, H AR LEMEME EFAEVEA L
B, FLAGH & AR B E, WRITR &M GFENNER
ZtgLANK, FF R KW, 20 R8I 5 4 78 1K B B [B]tg ANKZ
BER, ENBEN, —BERARNEtgank, MEIFHBE
KBS EIZEIR (tRETRY) 0 EIREFEIHAE], FFXRITFRE, —
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OUTEZR
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EEEStAYNETEBRTRESIAMINESR, BREE,
MAX14691-MAX14693 L ti % BB B KX % £ 18 B &,
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3. [RAEITRSEBEERNXR

RseTi (kQ) CURRENT LIMIT (A)
62.5 0.6
375 1.0
25.0 1.5
18.75 2.0
15.0 25
12.5 3.0
10.7 35
9.375 4.0

8.3 45
7.5 5.0
6.82 55
6.25 6.0
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