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MAX16948

WilE, FHREBEBRLAMLDO/FF XK

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

IN, SHDN1, SHDN2........oooiiiiiiiiiiiiieeee -0.3V to +45V
ERRT, ERR2, REG ..o -0.3V to +6.0V
FB1, FB2, SENSE1, SENSE2, LIM1, LIM2..-0.3V to (VReg + 0.3V)
OUTT, OUT2.. e -0.3V to +20V
Continuous Power Dissipation (Tp = +70°C)
TQFN-EP (derate 25.0mW/°C above +70°C)............ 2000mwW
QSOP-EP (derate 22.7mW/°C above +70°C) ........... 1818mW
QSOP (derate 9.5mW/°C above +70°C)...........cc........ 762mW

Operating Temperature Range ....................... -40°C to +105°C
Storage Temperature Range............c.cccccoe. -65°C to +150°C
Junction Temperature

Lead Temperature (soldering, 10S) ......cccccovviviiiiiiiiinns +300°C
Soldering Temperature (reflow) ..........ccccooviviiiiiiiiennn. +260°C

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN-EP 16 QSOP
Junction-to-Ambient Thermal Resistance (8a) -......... 40°C/W Junction-to-Ambient Thermal Resistance (6a) -....... 105°C/W
Junction-to-Case Thermal Resistance (8¢) ................. 6°C/W Junction-to-Case Thermal Resistance (8¢).............. 37°C/W
16 QSOP-EP
Junction-to-Ambient Thermal Resistance (6j4) .......... 44°C/W
Junction-to-Case Thermal Resistance (8¢) ................. 6°C/W

Note 1: 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 china.maxim-ic.com/thermal-tutorial.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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
(VN = 14V, Ta = Ty = -40°C to +105°C, unless otherwise noted. Typical values are at Tp = Ty = +25°C.) (Note 2)

PARAMETER | symBOL | CONDITIONS | MIN TYP MAX | UNITS
POWER SWITCH/LDO
Over 19V, output and current sense is 45 o8
IN Operating Supply Range VIN switched off (Note 3) : \V
Output switched off, for < 1s (Note 3) 45
IN Supply Current in Operation N VSHDNT/SHDN? > 2.8V, Tp = +25°C 2.1 3.4 mA
IN Supply Current in Shutdown Isp SHDNT = SHDN2 = GND, Ta = +25°C, 7 A
ViN = 12V
VN rising 4.8
IN Undervoltage Lockout VuvL - V
VN falling 3.8 4.45
IN Undervoltage Lockout
Hysteresis VuviHys 390 mv
Measured between IN and OUT1/0OUT2,
louT1/0UT2 = 100MA, FB1/FB2 = GND, 0.3V
SW operation V| > 5V, Tp = +105°C ’
Voltage Drop of Internal Switch | VN - VouT1/0UT2 (Note 4) %
Measured between IN and OUT1/0UT2,
louT1/0UT2 = 100mMA, FB1/FB2 = GND, 0.145 0.220
SW operation V| > 5V, Tp = +25°C
For LDO mode with external resistive
Feedback Voltage VER dividers, louT1/0UT2 = 5MA to 150mA 0.97 1 1.038 V
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(VN = 14V, Tp = Ty = -40°C to +105°C, unless otherwise noted. Typical values are at Ta = Ty = +25°C.) (Note 2)

MAX16948
WiEiE., FHRLRREALDO/F R

ELECTRICAL CHARACTERISTICS (continued)

Hysteresis

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Bias Current to FB1 and Veg1/FB2 = 1.0V, LDO mode, )
FBo IFB1/FB2 Tp = +25°C 05 +0.5 HA
::netZ?nba?(l::Z;;]L)easflf:sefsoirstive v Switching to LDO mode with internal VREG - VREG - v
o FB1/FB2,TH 8.5V resistive dividers 1.7 0.8
Divider
Adjustable Output Voltage v LDO mode with external resistive 1 195 v
Range ouT1/ouT2 dividers (Notes 3, 5) '
ViN - VouT1/ouTt2 22V,
FB1 and FB2 Load Regulation AVEB LOAD louT1/0UT2 = 5MA to 250mA, -7 mV
LDO mode (Note 3)
i : ViN - VouT1/ouTt2 2 2V,
FB1 and FB2 Line Regulation AVEB, LINE loUTH/0UT2 = 50mA, LDO mode (Note 3) 100 N\
. louT1/ouT2 = 70mA, LDO mode with
Fixed Output Voltage 8.5V Voutt/ouT2 8.5V internal resistive divider, 9V < V|y < 18V 8.33 8.5 8.67 v
ViN - VouT1/ouT2 2 2V,
) . . louT1/0uT2 = T0MA at f = 100Hz,
Power-Supply Rejection Ratio PSRR LDO mode VouT/ouTs = 8.5V, 73 dB
VRippLE = 0.5Vp.p (Note 3)
CURRENT SENSE
louT1/0UT2 = 100MA,
Vi = 5V, 19V 0.485 0.5 0.515
S0mA = louT1/0UT2
< 300mA, V|N =5V 0.45 0.5 0.55
(Note 3)
SENSE1 to OUT1 and SENSE2 A VSENSE1/SENSE2 o
to OUT2 Current Ratio ! <3V 20mA < lout1/0UT2 < °
50mA, VN =5V 0.415 0.5 0.585
(Note 3)
SmA < louTi/0UT2 <
20mA, VN =5V 0.325 0.5 0.675
(Note 3)
SENSE1, SENSE2, LIM1, LIM2 N .
Leakage Current ILEAK SHDN1 = SHDN2 = GND, Tp =+ 25°C 2 pA
FAILURE DETECTION
LIM1 and LIM2 Current-Limit Voltage on LIM1 and LIM2 for which
Threshold Voltage VLimi/LIm2,TH output current is limited 2:375 29 2.625 v
IN Overvoltage Lockout -
Threshold (Rising) VovLoR Vinrising 19 21 23 v
IN Overvoltage Lockout .
Threshold (Falling) VovLoF Vin falling 18:5 v
IN Overvoltage Lockout Vovion 600 my
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MAX16948

WilE, FHREBEBRLAMLDO/FF XK

ELECTRICAL CHARACTERISTICS (continued)
(VN = 14V, Tp = Ty = -40°C to +105°C, unless otherwise noted. Typical values are at Ta = Ty = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Short-to-BAT Threshold in Off Von VouT1/ouT? - VN, checked during turn- 500 .80 +110 Y
State on sequence
E:vvjlrse Current Detection IREVCUR Power FET on (SW or LDO mode) 100 -50 -1 mA
Reverse Current (Short-to-BAT) Delay to shutdown the switch or LDQ
Shutdown Delay tPD-RC after drop over Ron becomes negative, 4.16 20 ys

louT1/ouT2 = -200mA (typ), Tp = +25°C
Blanking time for reverse current and
) ) FB1/FB2 out of range after rising edge
Reverse Current Blanking Time tBLK-RC of SHDNT, SHDNZ. or current limiting 16 ms
event is over
Feedback Voltage Out of LDO mode, internal pulldown resistor
Range VFBERR switched on, FB rising 112 115 1.28 v
Feedback Voltage Out-of- LDO mode, internal pulldown resistor
Range Hysteresis VFBERR-HYS switched on (Note 3) 39 100 mv
OVERTEMPERATURE PROTECTION (Note 3)
Thermal Shutdown TsHDN 160 °C
Thermal Shutdown Hysteresis TSHDN-HYS 15 °C
SUPPORTING CIRCUITS, INTERFACE SIGNALS
Ta = +25°C, IReg = OMA,
VN = 4.5V 1o 18V 4 5 55 v
Internal Voltage Regulator VREG
Ta = +25°C, IReg = OMA, 45 5 55 v
VN = 6.5V to 18V ' ’
Internal Voltage Regulator
Current Limit lReG (Note 4) 15 mA
\Izlslgginl_dO\l/EVRR2 Output- VoL Sinking current = 10mA 0.4 Y
ERR1 and ERR2 Open-Drain ERR1 and ERR2 not asserted, VERRT/ 1 UA
Leakage Current ERR2 = 5V, Ta = +25°C
SHDN1 and SHDN2 High VSHDN1/SHDNZ, HI 2.8 \Y
SHDN1 and SHDN2 Low VSHDNT/SHDNZ.LO 0.8 V
SHDN1 and SHDN2 Pulldown
R VSHDNT/SADNS = 2V 500 kQ
Resistance SHDN SHDN1/SHDN2
. SHDN1 and SHDN2 rising to turn on
Startup R T t 300
ariup Response 1ime ST LDO/switch (Note 3) ks
OUT Pulldown Resistor RouT1/ouT2-0FF | SHDN1 = SHDN2 = GND 56 kQ

Note 2:
Note 3:
Note 4:
Note 5:

Devices are tested at Tp = +25°C and guaranteed by design for Ta = Tpn t0 Twax:
Guaranteed by design; not production tested.

Guaranteed by ATE characterization. Limits are not production tested.

In case of OUT1/OUT2 shorted to BAT, feedback network must protect FB1/FB2 from violating their absolute maximum rat-

ings. For OUT1/0OUT2 set below 3.3V, use an additional 5V clamp on FB1/FB2 with low parasitic capacitance.
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MAX16948
WiEiE., FHRLRREALDO/F R

BT (E451%

(VN = 14V, Ta = +25°C, see the Typical Operating Circuits, unless otherwise noted.)

VOLTAGE DROP OF INTERNAL SWITCH

SHUTDOWN CURRENT vs. TEMPERATURE vs. OUTPUT CURRENT
70— . 700 .
SHDNT = SHDNZ = GND g FB_=GND g
65 . 600 /2
— = =
=
E I 500 Ta=+105°C
= 60 s \ /
(o= —
& = 400 . //
S 55 S )/ P
S L 300 Ta=+25°C — ,
S 50 : )/ / P
2 200
& P
45 100 // Ta=-40°C
40 0 |
45 20 5 30 55 80 105 0 50 100 150 200 250 300
TEMPERATURE (°C) OUTPUT CURRENT (mA)
DROPOUT VOLTAGE vs. OUTPUT CURRENT DROPOUT VOLTAGE vs. OUTPUT CURRENT
700 o 700 .
Vour=5v | : FB_ - REG g
600 | B = EXTERNAL : 600 E
- e . E
£ 500 Ta=+105°C € 500 Ta=+105°C /
& &
=400 \ // =400 \ //
= / = )/ pd
5 300 Ta=425°C 5 300 Th=+25°C
2 P 2 >/ /’
o o
£ 200 // e £ 200 Pg P
100 o . Ta=-40°C 100 // Ta=-40°C
0 ‘ ‘ 0 ‘ ‘
0 5 100 150 200 250 300 0 5 100 150 200 250 300
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
VOLTAGE DROP OF INTERNAL SWITCH POWER-SUPPLY REJECTION RATIO
vs. SUPPLY VOLTAGE vs. FREQUENCY
80 o 0 o
FB_-GND 2 vour_=sv (Il T TTITIIN ] E
79 T loyr_=5mA g 10 | FB_ Z EXTERNAL RESISTIVE DIVIDER H
78 e 20 | VaippLe_=0.5Vp-p z
lout_=10mA
ey 0UT 30 [ )
=
E 76 \ \’ // g 40
3 75 £ -5 /,/ \
! 1S at /
= 74 L -60 f
>
73 \PZa 70 /
. = ouT2 //
72 _80 I J'
71 0 il
70 400
0 5 10 15 2 001 1 100 10,000
SUPPLY VOLTAGE (V) FREQUENCY (kHz)
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MAX16948
WiEiE., FHRLRREALDO/F R

HH T IERFIE ()

(VN = 14V, Ta = +25°C, see the Typical Operating Circuits, unless otherwise noted.)

POWER-SUPPLY REJECTION RATIO POWER-UP WAVEFORM
vs. FREQUENCY (FB_ = REG, lgut_=90mA)
MAX16948 toc08
0 ——rr S T T T T T T
FB_=REG 2
-10 VRIPPLE_=0.5Vp-p % ......... Vin
o0 | lour_=10mA K 10V/div
0 / : - vourt
8 4 A oo : 5V/div
& v \ / :
£ 50 P 5 oo o
Vi V aAcEBaRanEAARAREaaoEAREE] RN R Voute
-60 // oy 5V/div
-70 ot o oo
. o SIS SO
Bl R W
0 sl U
0.01 1 100 10,000 100ps/div
FREQUENCY (kHz)
POWER-UP WAVEFORM STARTUP WAVEFORM
(FB_ = GND, lgur_=90mA) (FB_ = REG, lout_ = 90mA)
MAX16948 toc09 MAX16948 toc10
i H H H H H H H H H H
: e : : : Y :
...... I e T e e ] '
: . Lo . SHDN1 AND VSHDN2
e I i T 10V 1 svraiv
Vourt Vours
: 10V/div SV/div
Vourz Vour
5 10V/div 5V/div
200ps/div 100ps/div
STARTUP WAVEFORM CURRENT-SENSE AMPLIFIER GAIN
(FB_=GND, lgut_=90mA) vs. TEMPERATURE
MAX16948 toc11
R S A FB_=GND E
IR = o 2 100mA E
o VSHDNI AND VsFDN2 - = 0.502 ouT- £
5V/div = =
(&) /
& 0500 oz
Vouti = Q
10V/div z A
= 0498 SENSE?
2] 7 \
1o % 049
10V/div = SENSE1
o
S 0494
e 0.492
200ps/div 45 20 5 30 55 8 105

TEMPERATURE (°C)
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MAX16948
WiEiE., FHRLRREALDO/F R

HE T EHFIE(£)

(VN = 14V, Ta = +25°C, see the Typical Operating Circuits, unless otherwise noted.)

CURRENT-SENSE AMPLIFIER GAIN CURRENT-SENSE AMPLIFIER ERROR
vs. OUTPUT CURRENT vs. OUTPUT CURRENT
0.503 o 06 .
=052 HRY g £ 04 FR\X s
= 0501 I\\\ E S 02 ,\\\ E
S 0500 NN SENSE2 £ 0 NN
<o N & \ SENSE2
[} o
i 0.499 \\ / S 2 \\
= \( = P, \!
< 0498 7 T 04 <
Ll e — | << | 1 I
& 0497 SENSET xi\ b 06 SENSET ~
2 0496 o 08
@ .
Z 0495 = 10
(o=
S 0494 & 12
0.493 14
FB =GND FB=GND
0.492 16
0 50 100 150 200 250 300 0 50 100 150 200 250 300
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
VSENSE_ Vs. RSENSE_ VREG VS. IREG
50 o 55 o
FB_=GND E 5
45 Tgur_=300mA 7 g 50 g
40 / e ) e
/ 45
35 0
= 30 —
o )5 \>(3 35
2 2 =
= 20 / -0
15 25
20
10
05 / 15
0 10
0 1 2 3 4 0 10 20 30 |
Rsens_ (ke2) IREG (MA)
LINE TRANSIENT LINE TRANSIENT
(FB_ = REG, lour_=50mA) (Vout_=5V, lour_=50mA)
MAX16948 toc17 MAX16948 toc18
S I R A
Vi 18y Tvw
10V/div v 10V/div
: | o S o B A AV
b (AC-COUPLED) } l : - (AC-COUPLED)
S S 10mV/div ol S 10mV/div
I A A L
---Z--l . ataae PHPONUVE (AC-COUPLED) e Sorsttesmmsnied (AC-COUPLED)
28 3 E 10mv/div 38 S5 10mV/div
1ms/div 1ms/div
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S E
TOP VIEW TOP VIEW g E |8 2
+ ) :w: :Lu: :m: :w:
ne.[7] | “mmam | [i5] it 10y 19
MAX16948
orfz] | | osd e it [137 T g e
SHONT [ 3| [14] SENsEf L mmam L
o i 16908 A |-
IN[4] 13 ERRT T b
SHDNZ [ 5 | 12 ERR2 N8 |6 | fee
out2[6 | [17] SensE2 our 767 AT
VORI [ — [10] LiM2
j1; 12 i8: i4;
REG [ 8 | p [ 9] FB2 ‘% = ‘% =
iy g o
w w
QSOP-EP/QSOP TQFN
*CONNECT EP TO GND. (4mm x 4mm)
5| B R
ElL:
QSOP/ AR InRE
asop.gp | TOFN-EP
1 15 N.C. | E&, BHERBEE,
5 16 ouTi |LDOFFXH, EmimhH, FIBATIUFERAS100nFRESRIBE BRI EK, BFOUT1HE
ZEGND, MHBRBESREE.
1 SHDNT | OUT1 891 BB ARt A, SHDNT:&id N E3500kQ e fAF EGND,
IN WMABE, FIAEDIOpFHBFEBIFEIMEN0. TUFHIRESRIEE B S KINFBEEGND,
5 3 SHDN2 | OUT2f R BB Rk A, SHDN2IE IS A EB500kO B AR ZEGND,
5 4 ouTe |LDOFFXREH2, Einighl, FMATIUFNRES100nFEESRIRBEHE, HOUT258
EGND, MHRRBERRE.
7 5 GND | #b,
8 6 REG MEREVIZESS . ANIMBITEEIR, SENSE_RLIM Httiftea,
9 . rpo | XA, MTREOUT2EE, JFB2EZEEGND, EERAF XTI, EERENTAEHE
2%, RETETNEE BE, BFB2EETREG, HENIBEMSES, RESSVRERE,
MNAXIV Maxim Integrated Products 8




MAX16948

MiEE., FHRERRRMULDO/IFX
51 B35 B ()

ElE
QSOP/ B Iige
QSOP-EP TQFN-EP
LIM2 BN, ATRE. et S0UT2H B IEEL, LIM28BRIAT]2.5VE, ftk NEE
10 8 BRITAIASS . FEIZSIMEZE— P HBEEZEGND, &ERTIIR, FEO0. 1uFE AR TR M
RIME,
11 g SENSE2 BN L, BT, SENSE2HI 8 50UT2M H iR Al IEEE, ZESENSE2F0GND = [8]3%
JEHME, REHMHEBEE, ki, FESENSE2FIGNDZ [E)#£0. 1uFE A,
12 10 ERR2 | #bEiE =TT R H2,
13 11 ERR1 | iR~ RimH1,
14 12 SENSET Bk L, BT, SENSETHE R E0UT 1 HH BRI IELL, ZESENSE1FIGND = [8)3%
P, BEBHHHEE, L, ZESENSETFGNDZ 830, 1uFE R,
B NEY, ATRR. it S0UT1HE B IELE, LIM1BERIAT2.5VE, itk NIp
15 13 LIMA1 PRI ARZS o TEZSIHIZERE—"BEEGND, ®ERGIIR, B0 1uFE R AT RITI AN
KRIME,
16 14 B1 g, ATFRB0OUTI8BE, BFB1EZEGND, EHERAFXIIE, EEEINTBEESE
8, BETBETHmHBE, KBFBIEEEREG, HEAIEIESERE, 1BHEH8VEERH,
o o Ep BRIEE(MAX16948A), FEPEREE XY, MM REERK, FTEREPIEATENESHE
B,
MNAXIV Maxim Integrated Products 9




MAX16948
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P
INEEHEE
N
VX
C ] ooury
- :
|-SEiE< CHARGE
PUMP
REF
A
I-LIM (2.5)
F80.0V) CURRENT
LIMIT FB1/
____________________________ FB2
R
REVERSE | | - B SO
DAGNOSTIos | OUT>I_ | conTRoL [ SHDN2
OUT>IN | FB_>110% —
FB>12V - > ERR1
ERR2
o A
CURRENT E TEMPERATURE
% % i REF,
M AXIMN REG REG
MAX16948
[
LIM1/  SENSE1 GND
LIM2  SENSE2
e | SIS AR BT, H BTN B 5 AR BRI IELE

MAX16948 AJ@IE. SE. BREMLDO/IFF>%, ®itT
{ETE4.BVE28VII N B ESE B (B AR 246V ), =814 i@
1 [ % BB 45 4935 45 2 S 09 i S AT IR IR 75 T K 25 (LNA) R
HO%EF, §FBERANBEMTIAI00mMA, SHHEH‘E
E8LVIAEHH . IVEI2EVI S BE, R4t
BB TIT %, st EE BB inin sHMLNAKL &
BB,

MAKXIN

MR, SEETRERARPAANERELSZIDN. HBHK
HHRE, SHEAHEETTRE LT AXHTIRE,
BHEB BRI, &4 8GR AN ELDO/FF
Ko BadHHAE), BHHNKUREXURRINFE, SHE
EWRBIMINRBFEER. SERSXUESBAN, T
e BiEE TRMFEXIE,
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A= H T
BRI ANRREERN AR BT, FRELH. SHit
16 8 DUR B R A B BT SR SRS, LSk, BB HFIEAS
WEA. BHEEEE, FRERCHIE,

#2 BE FIIL i
BB IEH BT PR B B B A BB AR AR B8t LIM
HSNEBEBEAIRE, RERBBITREUENHRRPSEH,
LIM_BB R IX 5 R EE2.6VITRRES, FRHILDO/FF X i Hi B
., BERERR_EHKEF, BERZEL@E, N3 BuCk
MERR_FILIM_ % iy, FFilB g R IRSHDN_2£ 1E %% 4 59 55 5
L/JILE’]LJEIVEO WRHFAEESHERMG, WahhRHRx
W, ZIERERE L,

HEjth 42 B FR [a] FB i R #F
BTRSGWENRERE, OUT_TReA4 5 BihEmNiE, &
MBEEI X B Z i@ B OUT_FIIN B F 48 X —
Wk, &% 7ESHDN_ L FIE R tH #A < Wy i £ 8ELDO/FF
KBS, SRERHTEMEREN, i, RBFERNE
AT R, LDO/FF XI&G R¥FXHT, ERR_BF{RBE,
PIFHE, BMEREERER, BEMASHON_NEEHE
et

IEE T{EHAE, R BMEREESSERR MmN ER
i$bus (HEME), EAPILDO/FF*%, ERR_.ETHREE, A

1. BB A

MAX16948
« EHXREERENLDO/FF X

5 [ Bt A8 B (H A I ) ﬁﬁﬁiz}szjﬁ‘ﬁbﬂf, Y=
%ﬁ’iﬁ%ﬁﬂﬁ <3 fim % SHDN_,

BEILDO/FF A, SERERNAHEREXGHBETH
BEEERYS, SRALEEEEBEMABRE, BEF
BETREANRRKEELERX— a8, &6 E TRk E
(tREV BLANK) A 16ms (B2 EI{E),

MAX16948 T 1E7Ef N\ B #22  F oy tH BE & #9150 T B (51
w, FRIEEXNSELIR/NEZEHRLDOERR), KIEE
BiE, B TEH I Hh 58 B A B R B A B & 1) 3T o
WRAMBEYEFEE, HY—RAEBEXNERE, A
CIN”)}(L{SIE’J%bﬁT‘ﬁ‘EﬁﬁHﬁu]\EEJ—’FETIEHES'E,%, X gEs
il RE BRI ERE, AR XFERIRESH,
BEXRBEDIOOUFHBEB R,

AXMBEBRPBHIRETHR, SREBII+160°C (HBE
BB, SLEIRUTFF X, SHEE THARY15C (#EE)
&, FRBRIFE,

FB#IA (FB1/FB2)
FB1FIFB2#% #$/OUT1RIOUT28h %t 8, ¥FB & B &
GNDEERRAF X THER, EEEIBEESERN,
FTRETEEBEIEERNV (EBEBEERKEE), ¥
FB_H EREGH, HEAMEMSER, RHBLVEE
B,

DEVICE STATUS Vi (V) VERR LDO/SW OUTPUT LATCHED
Normal Operation 0<Vim <25 High Enabled No
Short Circuit to GND or o5 Low Enabled No

Overcurrent

Vout > VN at Startup 0 Low Disabled Yes
Reverse Current 0 Low Disabled Yes
Vig > 1.2V 0 High Enabled No
Input Overvoltage 0 Low Disabled No
Thermal Shutdown 0 High Disabled No
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RIEFIL EEE
BUHBREXEBE BIK(UVLO), Brib/ashfois B ifEimA
BE{KT4.45V (&A1E) Ej“f‘alﬂdﬁﬁiiﬁ%?@?ﬂ’ﬁo BB
RT4.45VEY, B KU A BB AT RADFF RIS T1E,

SHEEF21V (EEE) I EPIEOVLO)TR, VinNKT
VovLobs, 2830 RIRBFF<F0 RS R 2R

FXBF(SHDN1, SHDN2)
BHTHFEFHE M BEB R4 ASHDNT, SHDN2), oz
#1254 B TIRThFE X =, SHDNT#2#H/OUT1, SHDN2
¥ 410UT2, SHDNTFISHDN2Y 4 % 88 SZ B9, S8 44 & Wy
BN EIE, X EREKEA7UA (Viy = 12VE), IKE)
SHDNT#0/5{SHDN2 A = 8B 04 2 wh 28 ¢ T, FFdtiT
B 3th 45 B 46 M, SHDNTF0SHDN2H A #B500kQE B 11 &
GND,

A EBEE [ EZS(REG)
BUHNERES, BABREREE+LV, ANIBHEEME,
FIAIUFEA B R ER RS M T (REG)ZHEEGND, REGH
el AT e it e, REERI16mAKAE BRI,

Bz FE 15 2 /M8 T i

] E/Al V% H B E
BHETEE N EES.5VE H SIVEI25VE A B i H M
LDO, ¥§FB_#E#EREG, 224 B E H8.5V LDO; #HOUT_.
FB_FIGNDz BB ES, THaH REEMEE
BEE, FB_IATE1.0V, BEHAH+3%, AFHBIRASMA
E150mA, %FER2E, HTRITER:

v
R :( OUT. —1JR2

VFB_

X, R2ZATUNFHZETF1KQ, EFERI1FR2, FFBHH
K N & 87 (0. 5uA)FE T FRigR1. R2BH IR T A
it

MAKXIN

MAX16948
FEHRLBEARQNLDO/F X

FRi7 B8 BH 0 FB 1 #F
LIM1/LIM2E94& 7 5OUT1/OUT289 Th 2 88 7 AL IE B,
AEBEREEEEAN2 VIR LI 28 F BINTEAR M
WEMNBBERIR, AT,
2.5(V)
0.5% xILoaAD_MAX(A)
AR NpFAME B AR CLM_SRuM_FFBX, MBS RIAFF B

MERR, RFERETLE, FHLRERRBEETPHL
B ITERo

Rum_(Q) =

fJu:L@/ZgH{]LF

u[ﬂﬁ/)”]EBUﬁSENSEWSENSEZ 5QoUT1/0UT288 a7

A IEB], AFESENSE1/SENSE2FIGND 2 8] 34 % H 8

FHRSENSE » NADCREFEr8EmeMEE, ATt
B RSENSE_:

Vapcrs(V)
0.5% xILoAD_MAX(A)
P, Vapc,rs HADCHY BN BIE, 50.1uFE A CsEnSE
5ReensEHEE, FEADCREFHAERIEBERTE

BR 7T ADCRAEZ SN, oI FI o8B L B aS A0Rsense B &
AR HY BB PR 3 [ 28 (20 [ 1 B o) A8 M 1 3R T B SR S o 1%

RseNse_(©) =

S

SENSE_

Voc
N AKX
MAX16948
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WilE, FHREBEBRLAMLDO/FF XK

FR2. GIELFFEE AN FEAL T B B TARIRTS

ocC oL STATE
0 0 Normal Operation
0 1 Open-Load Condition
1 0 Overcurrent Condition
1 1 Invalid State

B, LEREBBUIFIU2M 5 R R BN THERS, W
R2P7Ro

FIA TR E G FHIFEEFT AL TR -
_ VoL tH(Y)

0.5% xIoPEN-LOAD(A)
=, Voo THAbEEs U289 T1 2 BE AR IR IBR, loPEN-LOAD
HLDO/FF X8Rt B ITES TR,

_ VocTH(VY)

0.5% x|OVERCURRENT(A)
1, Voo HAEEES UG B K TFR |OVERCURRENT
HALDO/FF K BIRATRIIR, REFFRIAIZIBIARILoAD MAX
> |OVERCURRENTEEFTIR B o

R3(Q) = Rsense_ - R4 - R5

TEFF IR B I BRV oL THAIT M BB T TBRVoc THET FHREG
FIFHEBBASEEEEM, ERITRAEVocTH > VoL THo

R5(Q)

-R5

R4(Q)

MAKXIN

BABE
FINFIGNDZ [ EX B R B R FRESRIE B, MR
& B H AR R N BIEENE, RIPEHETRING
HBERESIENREZ, Fli, mRHNBKEFEM 2
BB AH20uH, NEEAZEDOIUFHEEBS510uFH
BRERIEK, BRASETE L IR mE R E/NEET
PRI,

WHBE

ZEOUT1/OUT2F0GND = 8]k i & D 1uF 8 5 50.1uFRESR
FEBTHEITER, UHREESRE, XLEEN
REFR[UME., EHRBNREAXIRHBES, HRIZH
EEANTERESEENRE M,
S5@ANBREL, B e RPSBEATE Him T 8Ek
BHESENRTRM, Fo&HT, OUTI/OUT2H B EER
ARNARFAbsolute Maximum RatingsilE#-0.3V, 0%
SERRN AR o REH MR FHE B I BRAS EBF, NMIEERAH
R TSR TN,
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WilE, FHREBEBRLAMLDO/FF XK

BT T {EFE B& (4E)
BATTERY INPUT—»—Hm 11 :
b Al b
T L L
uC SUPPLY — — — — mH CABLE; LLoAD1
ouT * *
2.7kQ 2.7kQ le
RLoAp1
- ERRT
ERROR FLAGS - - =
< ERR2
MAXIM
MAX16948
SENSET LMt
HO S 01F 04pF = 25k
CURRENT-SENSE
QUTPUTS TO ADC
L — 1mH CABLE LLoAD2
= oUT2
SENSE2
HQ = 01F RLoap2
FB2
»| SHONT
ort Jow »| SFDN2 —
oo LM2
=4 0.1F < 25k
ElEE HEREE
N N
PART TEMP RANGE  PIN-PACKAGE WRFROHEARESRERAR(S LD, HEchina.
maxim-ic.com/packages, EIE, HERLPH+". “#
MAX16948AGTEN+ _ -40°C to +105°C 16 TAFN-EP™ §'—" ERROHSIKA, HEEDIEBE FRNRATH,
MAX16948AGEE/V+ -40°C to +105°C 16 QSOP-EP** BEFERHDESHEE X, SRoHSIRATL X,
MAX16948BGEE/V+* -40°C to +105°C 16 QSOP
o VIR - ok S 5 £k D T 4 = B A = =]
Niﬁﬁﬂ)iiiﬁ/&_u 11-55{,##0 ::Tz‘z:fci ::Tz‘zgﬁﬁq 9[ ﬁzgﬁ? Eﬁ#ﬁﬁgﬁ’?
+ 2o #HPD) /7 & ROHSFR R H 2,
"R — N RBRE 7o 16 TOPNVER | Treadrd | 210139 | 90-0070
*xEP = IS 16 QSOP-EP E16E+9 21-0112 90-0240
16 QSOP E16+5 21-0055 90-0167
BH1ES

PROCESS: BiCMOS
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BiTS &iTEHH 1t BA [EEaA
0 9/11 =R A —
1 4/12 BT RAWHBE, 1,3, 10, 12
Maximit R hEA

JL7R832815 48 HBEI4%%S100083

u2RHEIE: 800810 0310
BiE: 010-6211 5199
f8E. 010-6211 5299
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