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MAX14515

SBEBFLOXIFS1/Y

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)
VDD ettt -0.3V to +6.0V
VA, VB o -0.3V to +52V
VREF o veoveieieeeeeie e MAX (-0.3V, Vpp - 0.3V) to +6.0V
SDA, SCL, EN..ooiiiiiiiiii e -0.3V to +6.0V
Continuous Power Dissipation (Ta = +70°C):

8-Bump WLP (derate 5.2mW/°C above +70°C)........... 416mwW

Junction-to-Ambient Thermal Resistance (64a) (Note 1)
B-BUMP WLP .o
Operating Temperature Range ..........c.cccccooeenn.
Junction Temperature ...........cccoooviiiiiiiii
Storage Temperature Range.............
Lead Temperature (soldering, 10s)

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 www.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
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

(Vpp = +2.7V to +5.5V, Cypp = 0.1uF, Crer = 1uF, CLENS = 220pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at

Vpp = +2.8V and Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Voltage VbD 2.7 5.5 \%

Input Supply Current IDD Peak output voltage register (VP) = OxFF 9 mA

Reference Output Voltage VREF 55 V

Shutdown Supply Current ISHDN EN = GND 1 500 nA
SM =0, VEN = 1.8V, Vpp = 4.2V 8

Sleep Supply Current ISLEEP SDA = SCL VEN = Vop, Vip = 2.8V 1o 3 uA

POR Threshold VTH_POR 2.6 V

HIGH-VOLTAGE OUTPUTS (Va, VB)

Peak Output Voltage (Note 3) VPEAK VP = 0x01 10 \
VP = OxFF 52

Output RMS Voltage Vavs 2= 00T 19 v
VP = OxFF 42 47

Output Voltage Ripple VRPL CLENS = 120pF +250 mV

Pulldown Strength RLpp |SM =0 2 kQ

Output Switching Frequency fLENS 1 1.1 1.2 kHz

CONTROL INPUTS (SDA, SCL, EN)

Input Logic-High Voltage VIH 15 \

Input Logic-Low Voltage ViL 0.5 \

Output Logic-Low Voltage VoL ISINK = 3mA 0.4 vV
EN =Vce 0.01 6

Input Low Leakage Current IiL uA
EN = GND 0.01 0.5

Input High Leakage Current IIH 0.01 2.5 pA

Input Capacitance CIN 10 pF

MAXI N



http://www.maxim-ic.com/thermal-tutorial

]

ERFELXES1/Y

ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.5V, Cypp = 0.1uF, Crer = 1uF, CLENS = 220pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at
Vpp = +2.8V and Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT-VOLTAGE STATIC PERFORMANCE (Va, VB)
Resolution N 8 Bits
Least Significant Bit LSB (Note 4) 157.5 mV
Integral Nonlinearity INL -4 +4 LSB
Differential Nonlinearity DNL (Note 5) -1 +1 LSB
OUTPUT VOLTAGE DYNAMIC PERFORMANCE (Va, VB)
VP = any value to any other value
Peak-Output Voltage Settling Time tsv transition; time to settle within 7 LSBs of 1 ms
final value, Figure 1
Output Slew Rate SRy Peak output voltage register = FFh 5 V/us
Wake-Up Time HWAKE "E:rgnuer;o1settle within 7 LSBs of peak value, 5 ms
Shutdown Time tSHDN Figure 2 100 us
12C INTERFACE
Serial-Clock Frequency fscL 400 kHz
Bus Free Tirlnle Between START and 1BUF 13 s
STOP Condition
Hold '.F?me for Repeated START {HDSTA 06 s
Condition
Low Period for SCL Clock tLow 1.3 us
High Period for SCL Clock tHIGH 0.6 us
git:;tgr;ﬂe for Repeated START ISUSTA 06 s
Data Hold Time tHD:DAT 0 0.9 us
Data Setup Time tSU:DAT 100 ns
Rise Time of Both SDA and SCL Signals tr 300 ns
Fall Time of Both SDA and SCL Signals tf 300 ns
Setup Time for STOP Condition tSU:STO 0.6 us
Capacitive Load for Each Bus Line Cs 400 pF
ESD PROTECTION
Va Ve Human Body Model +15 KV
' IEC 61000-4-2 +4
All Other Pins Human Body Model +2 kV

Note 2: All devices are tested at Ta = +25°C. All temperature limits are guaranteed by design.
Note 3: Vpgak is the average peak output voltage of Va or V.

Note 4: Vpeak = 9.5V + (N-1) x 0.1575, (accuracy +3%).

Note 5: Guaranteed monotonic.
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SBEBFLOXIFS1/Y
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SUPPLY CURRENT (mA)

-
==
= BB
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REEFRE

(Vpp = +2.8V, Ta = +25°C, CLENS = 220pF, unless otherwise noted.)

120

—
o
S

o<}
S

&
S

SUPPLY CURRENT (nA)
D

n
S

SUPPLY CURRENT (A)
no
o

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

SLEEP MODE OFF
EN=Vpp
VP =FFh

MAX14515 toc01

AN
N

27 31 35 39 43 47 51 55
SUPPLY VOLTAGE (V)

SHUTDOWN SUPPLY CURRENT
vs. TEMPERATURE

EN=GND

MAX14515 toc04

/

/

4 5 10 35 60 8
TEMPERATURE (°C)
SLEEP MODE SUPPLY CURRENT
vs. TEMPERATURE

SLEEP MODE ON g

EN=Vpp ;",:

VP=FFh 5

/—’_

4 45 10 B 60 8

TEMPERATURE (°C)

SUPPLY CURRENT (uA) SUPPLY CURRENT (mA)

RMS QUTPUT VOLTAGE (V)

30

25

20

SUPPLY CURRENT
vs. TEMPERATURE

SLEEP MODE OFF
EN=Vpp
VP =FFh

MAX14515 toc02

-15 10 35 60 85
TEMPERATURE (°C)

SLEEP MODE SUPPLY CURRENT
vs. SUPPLY VOLTAGE

SLEEP MODE ON
EN=1.8V
VP =FFh

MAX14515 toc05

/

/

/

//

—

7

2.8

32 36 40 44 48 52
SUPPLY VOLTAGE (V)

RMS OUTPUT VOLTAGE
vs. VP CODE

MAX14515 toc08

50 100 150
VP CODE (DECIMAL)

200 250

SUPPLY CURRENT (nA)

SUPPLY CURRENT (uA)

RMS OUTPUT VOLTAGE (V)

120

100

80

60

40

20

0

40
3.5
3.0
2.5
2.0

50
49
48
47
46
45
44
43
42
4
40

SHUTDOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE

EN=GND

MAX14515 toc03

//
27 31 35 39 43 47 51 55
SUPPLY VOLTAGE (V)

SLEEP MODE SUPPLY CURRENT
vs. SUPPLY VOLTAGE

SLEEP MODE ON g
EN=Vpp 2
VP = FFh / 5
7
'/
//
/

27 31 35 39 43 47 51 55
SUPPLY VOLTAGE (V)

RMS OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE

VP =FFh

MAX14515 toc09

27 31 35 39 43 47 51 55
SUPPLY VOLTAGE (V)

MAXIN




I o ® .
[ — R = = ﬂ#b L 2 z F o
SEE ~ >294/\
3 ==
EEEERERESE)
(Vpp = +2.8V, Ta = +25°C, CLENS = 220pF, unless otherwise noted.)
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SBEBFLOXIFS1/Y

REEEREGEE)

(Vbp = +2.8V, Ta = +25°C, CLENS = 220pF, unless otherwise noted.)
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MAX14515 toc1
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ERFELXES1/Y
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SEERE RS /XDOMAX145151F, Frv—IR>T
N=ZDT—=ZAPIAVN=IBFIURBHT ) v 2%
®£>C. BNRDOIMIIFERRBTI NI b RL VX
RIANI)1=23 0 ZRELET, ZDOT/NA1 U,
BHE21@R12CA Uy T - Eo>THIEETND
8E Y MNEEBMMUDACZ A, SBELEADE—T
REZRELE T,

ND—FA2DEY b
MAX145150'GMICERBAINDE. IRTOLD
2D TEN, TINARIIR) —TE— RIREE(C
TE9,

SEELHD(Va. Vp)

BIEL > XZMAXTA515DFBELI(Va. VR)DEIC
EmLE T, VABSKOVpDE—TJHENEREIF. S8BE
HEHL DX (VP)CRESNLE(IL R YEE]%Z
ZRICELOTHBEINE T VABKUVRpZEEEN T D
REHT Uy 230 1.1kHz (typ) THIWE DL &7,

U772 RH7(VReF)

VRrepld. MAX145150ARBEDEVFv—2 R T T 7
LREETYT, WWFOEZ I v oA FT T &EVREF
MOGNDICEH L £9 . VRerld. S EREIEEDERSE) %=
BHELTHhWEEA,

vy b5 2E—FR(EN)

MAX14515l3, v Y YOV E—REfHA. HE
EARES00nA (max) A FICRBLET, vy T
Tld. IRTOL 2RI HA Uty MRREIZAY . 12C
AVITI—IAWTFase—TIEenFEzdT, T/NM1 X%
Dy MO UE—RICBITSIESICIE. ENZO—I(C
ERENL £ 9, BBEEMEDBSIT. ENZ/N\A[ZEREIL £ T,
ENEZLAILE D LAIVICEREN T D&, SHEBENHR/NR
[z onkxd,

A)=TFE—F

ENDNAT., BAE—RLIOZRZ(LIRIEERI=
BBYDR)—TE—REY FSMHBEETNDE.
FINA SR —=TE—RICHKEIFd, RU—TE—K
DBEE. NNT—=F Uty FNEBDIAN T U7 1 TIREE
BHIELE T, 12CAVIY T —R BT OTA4ETH
Mg NENE, SEEBRIISBUAATERY £,

2CUPNAVFTT—2R

DUZIV7 FLRIEE

MAX145153. [PCHED2MFRA > 5 T T—2 &N LT
T EERETDAL—TT/INARELTEELE T,
ZDAVEZTT—RE SDAC I TZIVT—=F5142)
ESCL(ZUTZILOOYISA)=EDT, YRAYE
AL—TEORFEREEZRRLEIT, VAY(BEIF
YAoOd2 hO—=2)d MAX14515EMETINT
DTF—YEmxzemiaL. T—YEXZBH{Ed SSCL
o0V ozERLE T, SDATAVIF. ADHBXU

LORIER
WRITE OxEC
DEVICE ADDRESS
READ OxED
FIELD NAME | READ WRITE BITS POWER-ON DESCRIPTION
RESET
POWER MODE (12C ADDRESS = 0x00)
RSVD Read/Write [7:1] 0000 000 Reserved. All bits must be set to 0.
Sleep Mode Bit
0 = Sleep Mode
Sv Read/Write 0 0 1 = Normal Operation

All the registers keep the same values as before sleep unless
a POR occurs.

HIGH-VOLTAGE OUTPUT LEVEL (I2C ADDRESS = 0x01)

VP(7:0) Read/Write [7:0] 0000 0000

Code 0x00 = OVpPEAK
Code 0x01 = 10VpPEAK

Code OxFF = 49.5Vpgak, linear scale.

VOUT(PEAK) = 9.5VPEAK + 0.1575VpPEAK X (N - 1)
where N = Code 0x01 to OxFF in decimal. Accuracy (+3%).
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START
CONDITION

f

REPEATED STOP START
START CONDITION

CONDITION ~ CONDITION
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VALK DTESNSBSTART (S)FE. MAX14515
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Ev MEmX
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7o/ Ly EY M3 OV IBEDEIE Y MMK6)
Th'). ZOEY hraFO>TREMIZTT—5/N1 bD
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7o/ LyuoEy haEERLET, MAX14515HW RS
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DATA LINE STABLE;
DATA VALID

CHANGE OF DATA |
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CLOCK PULSE FOR
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SDA !
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SDA
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DT —5/NA MI. LRI T RLUZICEKDTER

MAXIN
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NA bhRXRENIBES. LAY T RLANBEA
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I NE 9,

S I7A—=TY b

MAX14515(3. RTESNIEL ST KL INERAHA
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LTLI29EFTHRELT. FRUNBEHBREINET
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T5E. MAX14515l3BMT—YDEEEFILELE T,
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SDA / 1 1 1
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B{7. AL—T7 KLZ

0=WRITE
ADDRESS = 0xEC + REGISTER ADDRESS = 0x01
/4 Y 4 Y
S e 1 1 1 0 1 1 0 0 A o 0 0 0 0 A —‘
REGISTER 0x01 WRITE DATA
/4 N\
d7 d6 d5 d4 d3 d2 d1 do A B
FROM MASTER TO SLAVE FROM SLAVE TO MASTER
8. I2CEBRAHT#—< Y b
0=WRITE
ADDRESS = 0xEC + REGISTER ADDRESS = 0x00
/4 N\ -
S e 1 1 1 0 1 1 0 0 A | 0 0 0 0 0 0 0 0 A —|
REGISTER 0x00 WRITE DATA REGISTER 0x01 WRITE DATA
/4 N\ r
d7 d6 d5 d4 d3 d2 d1 do A || d7 d6 d5 d4 d3 d2 d1 do A | P
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SBERRBL U IRS1
=Bt g o94/)
0= WRITE
SLAVE ADDRESS = 0XEC REGISTER ADDRESS = 0:01
4 Y /4 Y
S—>111U1100A—>00000000A—|
1=READ
SLAVE ADDRESS = 0xED + REGISTER 0x01 READ DATA
/4 N\ /4 N\
sthel v |t 1t Lot |t ot ALeldar || 5| a4 a3 | a2 dt || el P
FROM MASTER TO SLAVE FROM SLAVE TO MASTER
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L4700 b
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BMRICHAE T, FERBEIF. RKEWT SR
TL—2EFERLET,
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