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ABSOLUTE MAXIMUM RATINGS

Ve, AVCC IO GND -0.3V to +6V Continuous Power Dissipation (Ta = +70°C Multilayer Board)

IXNtoVee ... .-18Vto +0.3V 14-Pin 3mm x 3mm TDFN (derate 18.2mW/°C above

LXP to PGND -0.3V to +33V TA =470 ) oo

REF, ONINV, ONBST, SEQ, FBN, FBP Operating Temperature Range ..............ccccceeoene
FLTtOGND ..., -0.3Vto (AVce + 0.3)V Junction Temperature ...........cooovvviiiiiiii

PVP 1O GND ...ooiiiiii e, -0.3Vto (Vce + 0.3)V Storage Temperature Range ...............

AVCCIO VO oo -0.3V to +0.3V Lead Temperature (soldering, 10s)

PGND t0 GND ... -0.3V to +0.3V

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

(Vce = Vavee = VoNINy = VonesT = 3.6V, PGND = SEQ = GND, C6 = 0.22uF, C1 = 2.2uF, C2 = 4.7uF, Figure 1, Ta = 0°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
AVcc and Vcc Voltage Range (Note 1) 2.7 55 Vv
UVLO Threshold V¢ rising 2.42 2.55 2.66 \
UVLO Hysteresis 25 mV
Step-Up Output Voltage Adjust Range Vavce 24 v
Inverter Output Voltage Adjust Range VinY - Ve (Note 2) -16 0 \
o MAX8614B 0.7 0.8 0.9
LXP Current Limit A
MAX8614A 0.34 0.44 0.52
o o MAX8614B 0.90 1.05 1.20
LXP Short-Circuit Current Limit A
MAX8614A 0.52 0.61 0.70
o MAX8614B 0.65 0.75 0.85
LXN Current Limit A
MAX8614A 0.28 0.33 0.38
LXN On-Resistance Vce = 3.6V 0.6 1.1 Q
LXP On-Resistance Vce = 3.6V 0.625 Q
PVP On-Resistance Vce = 3.6V 0.15 0.3 Q
Maximum Duty Cycle Step-up and inverter 82 90 %
| 0.75 1.4
Quiescent Current (Switching, No Load) AVCC mA
lvce 2 3
. o lavce 400 800
Quiescent Current (No Switching, No Load) pA
Ivee 8 15
Ta = +25°C 0.1 5
Shutdown Supply Current Tp = +85°C 01 pA
FBP Line Regulation Vce =2.7Vto 5.5V -20 mV/D
. . 3 mv/
FBN Line Regulation Vce =27V 10 5.5V 20 (D-0.5)
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CCORBFarZIN(TSREZLFR)
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ELECTRICAL CHARACTERISTICS (continued)

(Ve = Vavee = VoNINy = VonssT = 3.6V, PGND = SEQ = GND, C6 = 0.22uF, C1 = 2.2uF, C2 = 4.7uF, Figure 1, Ta = 0°C to +85°C,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
| =1 , MAX8614B -15
FBP Load Regulation LXP = ILIMMIN mV/A
ILxp = hlLiMMIN, MAX8614A -35
| = | , MAX8614B 17.5
FBN Load Regulation LXN = LIMMIN mV/A
ILXN = lILIMMIN, MAX8614A 65
Oscillator Frequency 0.93 1 1.07 MHz
Soft-Start Interval Step-up and inverter 10 ms
Overload-Protection Fault Delay 100 ms
FBP, FBN, REFERENCE
REF Output Voltage No load 1.24 1.25 1.26 \
REF Load Regulation OpA < IRer < 50pA 10 mV
REF Line Regulation 3.3V < Vavce < 5.5V 2 5 mV
FBP Threshold Voltage No load 0.995 1.010 1.025 V
FBN Threshold Voltage No load -10 0 +10 mV
Ta = +25°C -50 +5 +50
FBP Input Leakage Current VEBp =1.025V nA
Ta = +85°C +5
Ta = +25°C -50 +5 +50
FBN Input Leakage Current FBN =-10mV nA
Ta = +85°C +5
Ta = +25°C -5 +0.1 +5
LXN Input Leakage Current VXN = -12V pA
Ta = +85°C +0.1
Ta = +25°C -5 +0.1 +5
LXP Input Leakage Current Vixp = 23V uA
Ta = +85°C +0.1
Ta = +25°C -5 +0.1 +5
PVP Input Leakage Current Vpyp = OV pA
Ta = +85°C +0.1
__ Ta = +25°C -1 +0.1 +1
FLT Input Leakage Current VELT = 3.6V uA
Ta = +85°C +0.1
FLT Input Resistance Fault mode, Ta = +25°C 10 20 Q
ONINV, ONBST, SEQ LOGIC INPUTS
Logic-Low Input 2.7V < Vavce < 5.5V 0.5 Vv
Logic-High Input 2.7V <Vavce < 5.5V 1.6 Vv
Bias Current Ta =+25°C 0.1 1 pA

MAXIN 3
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MAX8614A/MAX8614B

CCORBTFarZIEH(TSREZLFR)

DC-DCI>/N—%

ELECTRICAL CHARACTERISTICS
(Vce = Vavee = VoNINY = VonBST = VEN = 3.6V, PGND = SEQ = GND, C6 = 0.22uF, C1 = 2.2uF, C2 = 6.7uF, Figure 1, Ta = -40°C

to +85°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Avcc = Ve Voltage Range (Note 1) 3 55 Y
UVLO Threshold Ve rising 2.42 2.82 \
Step-Up Output Voltage Adjust Range Vavce 24 \
Inverter Output Voltage Adjust Range VINY - Vee (Note 2) -16 0 Vv
o MAX8614B 0.7 0.9
LXP Current Limit A
MAX8614A 0.34 0.52
o o MAX8614B 0.9 1.2
LXP Short-Circuit Current Limit A
MAX8614A 0.52 0.70
o MAX8614B 0.65 0.85
LXN Current Limit A
MAX8614A 0.28 0.38
LXN On-Resistance Vce = 3.6V 1.1 Q
PVP On-Resistance Vce = 3.6V 0.3 Q
Maximum Duty Cycle Step-up and inverter 82 %
| 1.4
Quiescent Current (Switching, No Load) AVEC mA
lvce 3
| 800
Quiescent Current (No Switching, No Load) AVCC uA
lvce 15
Oscillator Frequency 0.93 1.07 MHz
FBP, FBN, REFERENCE
REF Output Voltage No load 1.235 1.260 \
FBP Threshold Voltage No load 0.995 1.025 \
FBN Threshold Voltage No load -10 +10 mV
ONINV, ONBST SEQ LOGIC INPUTS
Logic-Low Input 2.7V < Vavce < 5.5V 0.5 \
Logic-High Input 2.7V <Vavce < 5.5V 1.6 Y

Note 1: Output current and on-resistance are specified at 3.6V input voltage. The IC operates to 2.7V with reduced performance.
Note 2: The specified maximum negative output voltage is referred to Vcc, and not to GND. With Vcc = 3.3V, the maximum negative

output is then -12.7V.

Note 3: Specifications to -40°C are guaranteed by design, not production tested.

MAXI N




CCORBFarZIN(TSREZLFR)
DC-DCa>/5—%

REEFRE

(Ta = +25°C, Vce = Vavee = 3.6V, SEQ = GND, Figure 1, unless otherwise noted.)

MAXIMUM OUTPUT CURRENT MAXIMUM OUTPUT CURRENT POSITIVE OUTPUT EFFICIENCY
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. OUTPUT CURRENT
350 - 300 | M 100 rrr—— o
E E Voo =5V g
g : Viny = -5V e 90 Y g
= 300 i oz 0 g 80 g
E Vour =10V : E //;é TS ]
E 250 // E 200 // / 70 ‘
= & = S
3 200 |—vour=1v \3/ — £ /7 /< £ w0 Veg =3V y
2 our =19V © L S Pl / Veg=42v
2 // § 150 / Viny =-7.5V i 50 Vg = 3.6V
3 150 P 5 | — % 2 40
= A1~ S 10 |- £
2 100 — = Viny = -10V 30
= | 2 20
EJ v E
10
Vour = 20V L=22uH,C=22uF
0 L 0 0
25 3.0 35 40 45 5.0 55 25 30 35 40 45 50 55 0.1 1 10 100
INPUT VOLTAGE (V) INPUT VOLTAGE (V) OUTPUT CURRENT (mA)
POSITIVE OUTPUT EFFICIENCY NEGATIVE OUTPUT EFFICIENCY NEGATIVE OUTPUT EFFICIENCY
vs. OUTPUT CURRENT vs. OUTPUT CURRENT vs. OUTPUT CURRENT
P e 1 T
90 “ s 90 i ] 90 i E
b ol B = z _ H
80 i g 8 « 2 8 “ 1
1. 7
1 Vg =36V 0 N ] 0 TN A
£ o 01 £ o u Z o 7
Voo =42V
2 5 Vog =3V T 2 % Vee=a2vtf 2 50 AU Vec = 42v)]
5 Vi = Z ] o 1]
=4 E 40 Ve =5V b 40
& & & 7 Vgo =5V
30 30 30
20 20 20 /
10 10 10
. L=10uH, € = 10uF . L=4.7uH, C=47uF 0 L10uH C=10pF
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
OUTPUT EFFICIENCY OUTPUT EFFICIENCY
vs. OUTPUT CURRENT vs. OUTPUT CURRENT
100 T 1 ‘ % 100 HHH VC(‘:5V§
% Vae <5V 2 % 2
% — %
& P &
10 it i 10 M Vog = 4.2V
2 g co S 60 Vog =3V
>~ Voo =3V > CcC
2 g d Fy /e =21 2 g Il
5 Voo =36V =) Vo =36
g w e g w &
30 30
20 20
10 FBOTH OUTPUTS LOADED EQUALLY 10 FBOTH OUTPUTS LOADED EQUALLY
. L1=2.2uH, C1=2.2uF, L2 = 4.7uH, C2 = 4.7F ) L1 =10uH, C1 = 10uF, L2 = 10uH, C2 = 10uF
0.1 1 10 100 0.1 1 10 100 1000
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
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REBEEREGEES)

(Ta = +25°C, Vce = Vavee = 3.6V, SEQ = GND, Figure 1, unless otherwise noted.)
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REEEREGEE)

(Ta = +25°C, Vce = Vavee = 3.6V, SEQ = GND, Figure 1, unless otherwise noted.)
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M EEIMEREGESE)
v (Ta = +25°C, Vcc = Vavee = 3.6V, SEQ = GND, Figure 1, unless otherwise noted.)
L
Q REFERENCE VOLTAGE SWITCHING FREQUENCY
Q vs. TEMPERATURE vs. TEMPERATURE
x 1.2490 5 1.006 .
< 1.2485 g 1005 ) Z
z 1.004 g
E §1.2480 /___\ = 1003 Viny= 75V |
~ S 145 » \\\ gmooz lour=100mA___|
] S 12470 // N 2 1001
< 2 1.2165 / g 100 Vst =+15V
T o i
Q 1.2455 0:997 y
* 1.2450 0.996
40 5 10 35 60 85 40 45 10 35 60 85
< TEMPERATURE (°C) TEMPERATURE (°C)
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5 GND |52 K, GNDIFFE L \EAF CPCONDICHE R L T<EE b,
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CCORBTFarZIEH(TSREZLFR)
DC-DCa>/x—%

R1. AT O5DERHAE

OUTPUT VOLTAGES
AND LOAD CURRENT INDUCTOR L (uH) DCR (mQ) IsaT (A) SIZE (mm)
TOKO
DB3018C, 1069AS-2R0 20 72 1.4 3x3x1.8
TOKO
DB3018C, 1069AS-4R3 4.3 126 0.97 3x3x1.8
15V, 50mA TOKO
7.5V, 100mA S1024AS-4R3M 4.3 47 1.2 4x4x17
Sumida
CDRH2D14-4R7 4.7 170 1 3.2%x32x155
TOKO
S1024AS-100M 10 100 0.8 4x4x1.7
Surida 10 400 0.35 32x32x1.2
CDRH2D11-100 : 2x32x1.
15V, 20mA Sumida
7.5V, 40mA CDRH2D14-100 10 295 0.46 3.2x3.2x1.55
Murata
LQH32CN100K33 10 300 0.45 32x25x%x2
x2. BBmA—hH D- = Vce / Vi
SUPPLIER | PHONE WEBSITE FOIIREMNEESRD I LT 24 A—HDY 2 R T,
INDUCTORS ‘ ‘
Murata 770-436-1300 | www.murata.com ANNANRAV T Y
Sumida 847-545-600 | www.sumida.com MAX8614A/MAX8614BD 7 71 r— 3 > MDEL IS
TOKO 847-297-0070 | www.tokoam.com BN EWNHBABARTTH. ADISA VI IIER
DIODES DOFHIREICEHE L IVEEBRICTTA DI DICERETLELT
Central IR F A, AN/ /SR T U HABEIES D

Semiconductor
(CMHSH5-2L)

631-435-1110 | www.centralsemi.com

w)égg&ou 602-303-5454 | www.motorola.com
CAPACITORS

Taiyo Yuden 408-573-4150 | www.t-yuden.com
TDK 888-835-6646 | www.TDK.com

ZEMDLEOICIE. A 2N=5DEHT1IILF Y
TUTDOCIIRDAETBI- S BIITNISE I A !
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BUEEA
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MAX8614A/MAX8614B

CCORBTFarZIEH(TSREZLFR)
DC-DCa>/x—%

NYr—3

(ZOTF—5—PMIBEHINTND/ Ny T —IHERIE. BRAIRMENTNDEIIRY FHBA. BD/ YT —JIEHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

DETAIL A E2 &

HARKING, |, | J_ \/f\\——IbI«— N %
PR WL LI AP z
111z g 1 2
JRa—tEnt :

3

|

B | .
D | 035x0.35

| M

| TIMMMON TN

e |— !
MV ’l—;(N/E)—H x e REF. L

BOTTOM VIEW

DETAIL A
2

{ (R 15 OPTIONAL) ¢ _L
] [ Tm‘mﬂ@l« m/-ﬂm@% T
" j_ T EVEN TERMINAL OnN TERUIAL
SIDE VIEW DRALAS /W XK1V

TILE' pACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

APPROVAL DOCUMENT CONTROL NO.

A E
—=DRAWING NOT TO SCALE- 21-0137 H A

14 MAXI N




CCORBFarZINEN(TSREZLFR)
DC-DCa>/5—%

NYT— (RE)
(ZOTF—5—PMIBEHINTND/ Ny T —IHERIE. BRAIRMENTNDEIIRY FHBA. BD/ YT —JIEHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

COMMON DIMENSIONS PACKAGE VARIATIONS
SYMBOL | MIN. [ MAX. PKG. CODE | N D2 E2 e JEDEC SPEC b [(N/2)-1]x e
A 0.70 | 0.80 T633-1 6 | 1.50£0.10 | 2.30£0.10 | 0.95BSC | M0229/WEEA |0.40:0.05 | 1.90 REF
D 2.90 | 3.10 T633-2 6 | 1.50£0.10 | 2.30£0.10 | 0.95BSC | M0229/WEEA |0.40+0.05 | 1.90 REF
E 2.90 | 3.10 T833-1 8 | 1.500.10 | 2.30#0.10 | 0.65BSC | M0229/WEEC |0.30£0.05 | 1.95 REF
A1 0.00 | 0.05 T833-2 8 | 1.50£0.10 | 2.30#0.10 | 0.656 BSC | M0229/WEEC |0.30£0.05 | 1.95 REF
L 0.20 | 0.40 T833-3 8 | 1.50£0.10 | 2.30#0.10 | 0.65 BSC | M0229/WEEC |0.30£0.05 | 1.95 REF
k 0.25 MIN. T1033-1 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC | M0229/WEED-3 | 0.25+0.05 | 2.00 REF
A2 0.20 REF. T1033-2 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC |MO229/WEED-3 | 0.25+0.05 [ 2.00 REF
T1433-1 14 | 1.70£0.10 | 2.30£0.10 | 0.40 BSC . 0.20+0.05 | 2.40 REF
T1433-2 14 | 1.70£0.10 | 2.30+0.10 | 0.40 BSC . 0.20+0.05 | 2.40 REF

NOTES:
ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
. COPLANARITY SHALL NOT EXCEED 0.08 mm.
. WARPAGE SHALL NOT EXCEED 0.10 mm.
PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).
. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2” AND "E2", AND T1433—1 & T1433-2.
"N* IS THE TOTAL NUMBER OF LEADS.
. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

omawps

PRALLAS /MK

TME PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

-DRAWING NOT TO SCALE- — m‘;"m; -Iv" %
- =12 o= 5 T169-0051 R R E#HBXHERERA3-30-16 (KUY 1EI)
LFIN-IPIC) kR 8t TEL. (03)3232.6141 FAX. (03)3232-6149

VHEIVLARR2ICVFOLEBIHEAFZNCEEMADREBOFERICOWTC—IEEZANNIRET, BEFFZI 2V AEIBEESNTHEEA,
VEILSHERTELS<EBRRULEZEE Y SEMNZERLEI T,
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