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ABSOLUTE MAXIMUM RATINGS

IN, EN, CEN, VDD, SDA, SCL, INN, FLT to GND ...-0.3V to +6V
FBPG, FBNG, FBP, DXP, DXN,

REF t0 GND...ooviiiiiic -0.3V to (V)N + 0.3V)
POKtO GND .o -0.3V to (Vypp + 0.3V)
LXP t0 PGND.....oiiiiiiiii -0.3V to +20V
PGVDD, POSto GND........cccoooviiiin -0.3V to (Vpyinp + 0.3V)
LXNto PGND ..o, (VHvINN - 0.3V) to (VN + 0.3V)
PGVEE, NEG to GND.... (VHvINN - 0.3V) to +0.3V
DP 10 PGND ..o -0.3V to (Vhyinp + 0.3V)
DN 1O PGND ....ooiiiiiiiiii (VHvINN - 0.3V) to +0.3V
DGVDD to GND -0.3V to +42V
HVINN t0 PGND ..o -20V to +0.3V

DGVEE t0 GND ..ot -42V to +0.3V
DGVDD to HVINN......ooviiiiiice e +60V
VCOM to GND . (VHVINN - 0.3V) to +0.3V
PGND t0 GND ..cooiiiiiiiiee e -0.3V to +0.3V
LXP, LXN, INN, PGND RMS Current Rating ...........c..ccoe.. 1.6A
Continuous Power Dissipation (multilayer board)

TQFN (derate 24.9mW/°C above Tp = +70°C)........... 1990mwW

Operating Temperature Range ............c..ccceeee.
Junction Temperature ..........coooeiieeiiiiieiie e
Storage Temperature Range...........ccccoeeevnenns

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) ..o,

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
(VN = 3.6V, Typical Operating Circuit of Figure 2, Viyine = 15V, VNEG = -15V, Ta =-40°C to +85°C, unless otherwise noted. Typical

values are at Tpa = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
INPUT SUPPLIES AND REFERENCE
IN Voltage Range 2.7 55 \Y
IN UVLO Threshold VIN rising 2.45 2.55 2.65 \Y
IN UVLO Hysteresis 100 mV
EN = GND angl the SHUTDOWN bit in 4 10 UA
the Configuration register = 1
EN = GND and the SHUTDOWN bit in
the Configuration register = 0 0.8 15
IN Quiescent Current
VEN = 3.6V, ng swit(;hing, SHUTDOWN ° 35 mA
bit in the Configuration register = 0
VEN = 3.6V, switching, SHUTDOWN bit in 3
the Configuration register = 0
VDD Input Voltage 1.6 55 Vv
VDD UVLO Threshold VDD rising, hysteresis = 150mV 1.2 1.5 Vv
VDD Quiescent Current EN = GND 4 10 pA
Normal mode 4 10
REF Output Voltage No load 1.238 1.250 1.262 \Y
REF UVLO Threshold REF rising 1.0 1.2 \
REF UVLO Hysteresis 100 mV
REF Load Regulation 0 < IREF < 100pA 10 mV
REF Line Regulation 2.7V < VIN < 5.5V 2 mV
AKX
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, Typical Operating Circuit of Figure 2, Viyinp = 15V, VNEG = -15V, Ta =-40°C to +85°C, unless otherwise noted. Typical
values are at TA = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STEP-UP REGULATOR
Output Voltage Range VHVINP ViN 17 Vv
VPOS FBP = GND 5 17
Operating Frequency 850 1000 1150 kHz
Oscillator Maximum Duty Cycle 91 95 98 %
Output Voltage Resolution FBP = GND 4 Bits
POS Output Regulation Error fiii?P,\cl)ZQ/l;ONOrznijv 0 5.5V, -2 +2 %
FBP Regulation Voltage 1.238 1.250 1.262 Vv
FBP Load Regulation 1TmA < IPOS < 200mA -1 %
FBP Line Regulation VIN = 2.7V to 5.5V -0.08 %IV
FBP Input Bias Current VFBp = 1.25V, Ta = +25°C 50 125 200 nA
'FI'ErPeslrtltoﬁzjnal Divider Enable FBP rising, hysteresis = 10mV 25 50 mV
LXP On-Resistance ILxp = 0.2A 250 500 mQ
LXP Leakage Current EN = GND, VLxp = 18V, Ta = +25°C 20 pA
LXP Current Limit Duty cycle = 80% 1.5 1.8 2.1 A
Soft-Start Period 5 ms
INVERTING REGULATOR
INN Input Voltage Range 2.7 55 \
EN = GND 10
INN Quiescent Current No switching 10 HA
Switching 3 mA
Output Voltage Range VHVINN -17 V
Operating Frequency 850 1000 1150 kHz
Oscillator Maximum Duty Cycle 91 95 98 %
. VINN = 2.7V to 5.5V, 1TmA < INEG <
le?;g; VNEG Regulation 200mA, Ipos = no load, VNEG > -15V, -50 +50 mV
Ta = 0°C to +85°C
V +V Regulation Vv =27Vto 55V, TmA < | <
Vzl?sge Hee e 23\(‘)I;‘nA, IPOS = no load e -0 +70 mv
LXN On-Resistance INN to LXN, ILxN = 0.2A 250 500 mQ
LXN Leakage Current VLXN = VHVINN = -18V, Ta = +25°C 20 pA
LXN Current Limit Duty cycle = 85% 1.8 2.1 2.4 A
Soft-Start Period 5 ms
POSITIVE CHARGE-PUMP REGULATOR
:Sr:/gDeD Operating Voltage VPGVDD - VHVINP v
HVINP-DP Current Limit 150 mA
Oscillator Frequency 400 500 600 kHz

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, Typical Operating Circuit of Figure 2, Viyinp = 15V, VNEG = -15V, Ta = -40°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
FBPG Regulation Voltage 1.238 1.250 1.262 \
FBPG Line Regulation VHVINP = 11V to 16V 0.05 %IV
FBPG Load Regulation OmA < IgvpD < 100mA 0.04 %
FBPG Input Bias Current VFBPG = 1.25V, Ta = +25°C -50 +50 nA
DP On-Resistance High IDP = 100mA 3 6 Q
DP On-Resistance Low IDP = -100mMA 1.5 3 Q
Soft-Start Period 10 ms

NEGATIVE CHARGE-PUMP REGULATOR
PGVEE Operating Voltage

Range VPGVEE VHVINN -7 \
HVINN-DN Current Limit 150 mA
Oscillator Frequency 400 500 600 kHz
FBNG Regulation Voltage -12 0 +12 mV
FBNG Line Regulation VNEG = -11V to -16V 0.05 %[V
FBNG Load Regulation OmA < IGVEE < 100mA -0.03 %
FBNG Input Bias Current VEBNG = 0V, Ta = +25°C -50 +50 nA
DN On-Resistance High IDN = 1T00mA 3 6 Q
DN On-Resistance Low IDN = -100mA 1.5 3 Q
Soft-Start Period 10 ms
VCOM
Input Supply Range VHVINN -5 \Y
VEN = GND and the SHUTDOWN bit
HVINP Shutdown Current in the Configuration register = 1, 10 30 HA
VHVINP = 3.6V

VHVINP = 15V, VEN = 3.6V,

HVINP Quiescent Current Configuration register = 0 0.8 mA
HVINN Quiescent Current VHVINN = 15V, VEN = 3.6V, 2.0 mA
Configuration register = 0
VCOM Voltage High lvCOM = 5mA -25 -50 mV
_ VHVINN  VHVINN
VCOM Voltage Low lvCOM = -5mA +50 o5 mV
OmA < lvcom < 30mA, sourcing, 16 06

DVR register = 7Fh

VCOM Load Regulation — %
OmA < lvcom < 30mA, sinking,

DVR register = 7Fh 0.3 1.3
Sourci 70

VCOM Output Current oureing -
Sinking 70

VCOM High Impedance CEN = GND. Ta  +25°C 1 "

Leakage

4 MAXI N




values are at Ta = +25°C.)
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 3.6V, Typical Operating Circuit of Figure 2, Viyinp = 15V, VNEG = -15V, Ta =-40°C to +85°C, unless otherwise noted. Typical

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SEQUENCE SWITCHES
POS Output Range VPOS Tracks HVINP VIN 17 \
POS On-Resistance (HVINP - POS), Ipos = 100mA 0.9 1.3 Q
POS Charge Current Limit 250 mA
POS Discharge Resistance 200 340 600 Q
POS Soft-Start Charge Time 10 ms
NEG Output Range VNEG Tracks HVINN -17 \
NEG On-Resistance (HVINN - NEG), INEG = 100mA 0.6 1 Q
NEG Charge Current Limit 250 mA
NEG Discharge Resistance 200 340 600 Q
NEG Soft-Start Charge Time 10 ms
PGVDD On-Resistance (HVINP - PGVDD), IpGvDD = 30mA 4 7 Q
PGVEE On-Resistance (HVINN - PGVEE), IPGVEE = 30mA 15 3 Q
DGVDD AND DGVEE
DGVDD Input Voltage Range 7 40 \%
DGVDD Discharge Resistance 800 1200 1600 Q
DGVEE Input Voltage Range -40 -7 \%
DVGEE Discharge Resistance 800 1200 1600 Q
VCOM Discharge Resistance 100 170 300 Q
FAULT PROTECTION
HVINP Fault Threshold VHVINP falling 75 80 85 %
FBP Fault Threshold VFgPp falling 0.95 1.00 1.05 Vv
FBPG Fault Threshold VFBPG falling 0.95 1.00 1.05 V
o VHVINP  -VHVINP  -VHVINP
HVINN Fault Threshold VHVINN rising < 0.85 « 0.8 «0.75 V
FBNG Fault Threshold VFBNG rising 200 250 300 mV
Feedback Fault Timer 50 ms
Thermal Shutdown Hysteresis = 15°C 160 °C
TEMPERATURE SENSOR
) Monotonicity guaranteed 8 Bits
Temperature Resolution
LSB 0.5 °C
External Diode Temperature TA = 0°C to +85°C -4 +4 oC
Error TA = -40°C to +125°C -8 +8
External Conversion Time 60 ms
Conversion Rate Regfster OFh = 1006 ! Conv/s
Register OFh = 111b 8
Diode Source Current VDxp = 1.5V - high level 90 100 110 A
Vpxp = 1.5V - low level 9.0 10 11.0
Diode Source Current Ratio Vpxp = 1.5V 9.5 10 10.5 A/A

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, Typical Operating Circuit of Figure 2, Viyinp = 15V, VNEG = -15V, Ta =-40°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DXN Source Voltage 0.4 0.7 0.85 \Y
Diode Short-Circuit Threshold VDXN = 0.7V, VDxpP - VDXN 20 65 110 mV
Diode Open-Circuit Threshold VDXN = 0.7V, VDxpP - VDXN 1.6 1.9 2.2 Vv
PROGRAMMABLE VCOM CALIBRATOR
VCOM-DAC Voltage Resolution 8 Bits
\lilgr?l:\r:legﬁtg Differential Monotonic over temperature -1 +1 LSB
VCOM-DAC Accuracy VCOM_set = Ox7F. Ta = 0°C to +85°C -1.5 +1.5 LSB
VCOM-DAC Accuracy VCOM_set = Ox7F. Ta = -40°C to +85°C -25 +2.5 LSB
VCOM-DAC Accuracy Other setting -4 +4 LSB
Memory Program Voltage HVINP rising, hysteresis = 250mV 6.95 71 7.25 \
POS Settling Time To +0.5 LSB error band 20 ys
Memory Write Cycles 30 Times
Memory Write Time 110 ms
CONTROL LOGIC
0.3 x
Input Low Voltage EN, CEN VoD \
) 0.7 x
Input High Voltage EN, CEN VoD V
Input Impedance EN, CEN = 3.6V 1 MQ
ngl;e)gw-mgh Output IPOK = 0.5MA VDD - 0.4 N
POK Logic-Low Output Voltage IPOK = -0.5mA 0.4 V
FLT Leakage Current V/FLT = 5.5V, TA = +25°C 1 LA
FLT Output Low Voltage I/FLT = 6mA 0.4 %
I12C INTERFACE
Input Capacitance SDA, SCL 5 pF
0.3 x
Input Low Voltage ViL SDA, SCL VoD \
Input High Voltage VIH SDA, SCL 0.7 x v
VDD
SDA Sink Current VSDA = 0.4V 6 mA
SCL Frequency fscL DC 400 kHz
SCL High Time tHIGH 600 ns
SCL Low Time tLow 1300 ns

6 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, Typical Operating Circuit of Figure 2, Viyinp = 15V, VNEG = -15V, Ta =-40°C to +85°C, unless otherwise noted. Typical
values are at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SDA. SCL Rise Time R EJNBOL{[E ;)total bus line capacitance (pF) iOC+BJ§ 300 ns
SDA. SCL Fall Time i E}NBOLi ;)total bus line capacitance (pF) iOC+BJ§ 300 ns
START Hold Time tHD;STA | 10% of SDA to 90% of SCL 600 ns
START Setup Time tSuU:;STA 600 ns
Data Input Hold Time tHD:DAT 0 ns
Data Input Setup Time tSU:DAT 100 ns
STOP Setup Time tsu;sTO 600 ns
Bus Free Time tBUF 1300 ns
Input Spike Suppression SDA, SCL (Note 2) 250 ns
SDA Reset Low Time tTiMEOUT | (Notes 1, 2) 60 ms

Note 1: Holding the SDA line low for a time greater than ttjyeouT causes the device to reset SDA to the IDLE state of the serial
bus communication (SDA set high).

Note 2: Guaranteed by design, not production tested.

Note 3: All devices are 100% tested at Tp = +25°C. Limits over temperature are guaranteed by design.

SCL

1. BREFM P87 EX

MAXIN 7
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(TA = +25°C, unless otherwise noted.)

TOTAL INPUT SUPPLY STANDBY

CURRENT vs. IN SUPPLY VOLTAGE POS LOAD REGULATION POS LINE REGULATION
6'0V33V 5 0\\ L 0 I B
A T Vin=36V |3 Veos=15V |3
55 | TEMP SENSOR SHUTDOWN =1 // : - N Vpos 15V |2 1pos - 100mA |2
-U. = 1= - =
50 = B ~U FBP = GND o0 3 FBP =GND
45 r/ i\_; \\\\ § \
g / S -0.20 § S \\
= 40 v4 = N B0 N
= o o
35 / E -030 = N
' / 3 3 N
/ N
30 Ve 040 0.15 N
25 / . TN
7 N
N
20 050 020
20 25 30 35 40 45 50 55 60 0 50 100 150 200 27 34 41 48 55
Vin (V) LOAD CURRENT (mA) INPUT VOLTAGE (V)
POS LOAD-TRANSIENT RESPONSE
(50mA T0 150mA) Vpos + VNEG LOAD REGULATION
MAXWWSS% 0 -
| oty | leos
................................................ 4 100mA/d|V E
: e R £
T S OmA 5 /\ \\ ~_J)
Vpos (AC-COUPLED) = |
100mV/div 2
omv & 10
[—
=
5
o
lixi -15 Vpos=15V
1A/div Vieg =-15V
0A ViN=3.6V
i R ViN=3.6V 20 FBF:GND
100ps/div A 0 25 50 75 100 125 150 175 200
Cros.GND = 3X 4 70F LOAD CURRENT (mA)
NEG LOAD-TRANSIENT RESPONSE
Vpos + VNEG LINE REGULATION (50mA TO 150mA)
10 2 - - - - - NJAXWW?S[&C_OJ
E INEG
10 £ 100mA/div
30 - omA
E VNEG
= 5.0 100mV/div
Z 0 (AC-COUPLED)
- omv
= AN
’é -9.0 /
N\
-11.0 ILx2
\,._/ Vpos =15V [ S 1A/div
-13.0 VNEG =-15V e 0A
IPOS = INEG = OmA A o
-15.0 L L ST DU DTS P SUUE DU ST ST ST V\N=3,6V
25 30 35 40 45 50 55 60 100us/div VNEG = -Vpos =-15V
VIN (V) s/ CNEG-GND =3 X 4.74F
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(TA = +25°C, unless otherwise noted.)

POWER-UP SEQUENCE OF POWER-DOWN SEQUENCE OF
ALL SUPPLY OUTPUTS ALL SUPPLY OUTPUTS GVDD LOAD REGULATION
. - - . . MAX17135 toc08 . . . . . . MAXWBS[&C_(')_ 035 -
: : : Vin=3.6V 8
030 | Vivine =15V £
oV GVDD 5
ov 20V/div Veuno =22 s
— 025
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o o 1 1ovidiv S 0.20
‘ NG E
ov ov 0V =
=z 015
GVEE E
ov ov Vv 3
; 0.10 7
1 0.05 /
o - : o e : o 0 ll
R NN I TN i
20ms/div 20ms/div 1 10 100
LOAD CURRENT (mA)
GVEE LOAD REGULATION VCOM LOAD REGULATION
0 — - - 0 e
ViN=3.6V E ViN=3.6V 2
VHVINN = -1V \\ : 005 |\ VHyiNp = 15V E
005 } Vevee=-20v z \ Vcom AT NO LOAD =-1.77V |E
_ 010 \\
5 010 g 01 N
= = ~.
o 5 020 .
=) =) \
& 015 5 025 SN
3 3 N
-0.30
020
-0.35
025 -0.40
1 10 100 0 5 10 15 2 2 30
LOAD CURRENT (mA) LOAD CURRENT (mA)
NEG EFFICIENCY vs. LOAD CURRENT POS EFFICIENCY vs. LOAD GURRENT
100 T T % 100 L E
Vin=36V |2 Vin=36V |z
VNG =15V |5 Vpos=15V |E
90 g z
= 90 FBP=GND 1=
~T 1]
SRz B 3 /
= ~— &
= "4 ~~L = 80
2w N z
S S
& £ 70
60 I
5 I 60
40 50
0 50 100 150 200 0 50 100 150 200
LOAD CURRENT (mA) LOAD CURRENT (mA)
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7 REF HEEE, Bid&/N0.IUFHNEEBEARZEBEGND,
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9 PGVEE | A BERIEM-HVINNEE, BFGVEERH M, EEmENE2F R,
10 DN GVEERE®BIT RN, FEETER,
11 Vpp | BEEHEE&A, BTI2C, ®idH/N0.1uFBEAZEEEGND,
12 SCL 12C R fTEF b AN o
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5| i BA (%)
Bl 2™ IhEE
15 DXN SNER R AE T AR A AR B i o
16 EN FRESIH, BEa B FEs) FBHF,;, BHKBESEBEF,
17 FLT | Wi r, FRmd, EHESGHEEARBYE,
18 CEN | VCOMfE#E, BEEBEFLEVCOMAH , BB BEN, FVCOMEBH M RHME,
19, 20 N.C. L&,
21 GND | ##IGND,
22 VCOM | VCOM#EiH .
23 POS FEBEHRIKE S M BT
24 NEG TR RR IR BN Es fr HH BB R o
25 HVINN | NEGEREEIA, & R840 2S60% H B E %5 M,
26 LXN DC-DC kR4 #ugs B ik/ — R &
27 INN RABEEIES HIRMAN, 2.7VELLV, BidH/NOpFRIMEE BB ZEEEPGND,
28 HVINP | POSEEHIN, 87t EE S as I 2125 M,
29 LXP FHE 44028 B Rk IR B
30 PGND | Theits,
31 rgp | HVINPEHBY SRS, FBPEGNDEY, iﬁ%H\ilNP%%Emﬁﬂatwvo FBP?%i@Hﬁ, o7 B ERITICER
HVINPE 78 5018, MUEBRVyynpe T RUEIMEE Y 28 th e EFBPSIR, R BEBHVINPR R .
32 IN HEBA, Bid&/NUFHERZEEGND,
— EP RIEE, BRIEREETH,
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IN

c2
10uF
6.3V

2.7VT05.5V

PUT

LXP ®
c3
4.7uF
25V
Vevop = +22V PGND ®
poron 9 FBPG %7
i
—{poevon HVINP
DGVEE POS Vpos =+15V
. 200mA
MNAXIMN c4 c17
_ 4.7uF 4.7uF
ViGVEE = -20V MAX17135
20mA DN 25V g; 25V
C12
47yF PGVEE NEG VNEG = -VPos
50V c5 C1g 200mA
4.7uF 4.7uF
25V g; 25V
FBNG HVINN °
R
2.7VT055V
INN A ATYF
R3 c6 ;l; 25V
49.9¢Q 104F
6.3V
REF g; R
¢10 LXN
0WF T c7 020
— b 470F ATUF
CEN T 25V ;l; 25V
EN
CONTROLLER
POK
. T
VCOM VCOM = -0.5V TO -3.05V, 70mA
R1 (ADJUSTABLE IN 10mV STEPS)
100kQ
Vo DXP
C9 c8
0.1pF 2200pF,
12
GND
BUS SCL__SpA e DN

B2 2B TEHE
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27VT0 55V
& INPUT
IN
< I PGVDD 1
F LXP
P
i el
F BST
REGULATED
) 4 CHARGE PGND| o T
PUMP %
Vevon - _ FBPG
g % FBP
= DGVDD i
DGVEE
REGULATED
F CHARGE
PUMP
DN
VGVEE —@ % | POS
ha I E ] soH
I h 4 F START POS ,
_ PGVEE I g
1 NEG "
NEG
g NEG T
—SOFT-ﬁ
START
- FBNG HVNN
% 125V
. 27VT055V
REF INN L INPUT
= POWER
RAIL
ENABLE
e ™ oL XN
CONTROLLER pOK AND 1
FAULT -
R i LOGIC g
AKX
Vo MAX17135
¢ 12¢
12¢ SCL INTERFACE
BUS
v SDA NON-
GND < BVOLATILE
T MEMORY
— A A
. DXP
l VCOM
TEMP > iﬁ%‘%}@ veom T0VCOM
ADC BACKPLANE
T DXN
INTERNAL DIODE
TEMPERATURE SENSOR

B3, ThREHEE

MAXIN 13
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MAX17135

B VCOMAL X a5 i E E /L 25 /Y
ZHHDC-DCRIR, FHTREBHE

HE T (FRE %

ICHy B2 8 T B8 BE(E12) = £+ 15VIER R sh 88 R, MUK
+22VAI-20VH R X Eh 28 R, AT HEAR B IR, ICERA
BESeE A2 7VELLY, E3FT/RAIREIER, RI1FIHT
HETH, R2IVE T THHENFORKRERS,

i A
IRRIZ ) 75 FE iR

B AR IR = 28 BB B3 Eboost#: # 88 A1 K #Hbuck—boostdt it
25, TR ALY (RA+17VF-15V (R K-17V)EIE,
R EIA200mA B 37, IEEER YK 528 B 55 69 Fa R 5 HY
(Vpos)IT #) B E2FF RINEBREBFE PR EE MEE IR B, HE L
B2 BEFBP#EGND, BEIPCEORE, NERRIEE

F1. THFIE
DESIGNATION DESCRIPTION
10uF £10%, 6.3V X7R ceramic
C2, Cé capacitors (0805)
TDK C2012X7R0J106K
C3. C4, C5, 4.7uF .'_F10/3, 25V X7R ceramic
C7 C17-C20 capacitors (1206)
' Murata GRM31CR71E475KA88L
D1 D2 30V, 1A single Schottky diodes (SOD123)
' ON Semiconductor MBR130T1
D3 D4 Dual small-signal diodes (SOT23)
' Fairchild MMBD4148SE
L1 L2 4.7uH, 1.5A, 45mQ inductors
' TOKO A915AY-4R7M
Q1 40V npn transistor (SOT23)
Fairchild MMBT3904

®2. TR

SUPPLIER
Fairchild Semiconductor

WEBSITE
www.fairchildsemi.com

Murata Electronics North

) www.murata-northamerica.com
America, Inc.

ON Semiconductor www.onsemi.com
TDK Corp.

TOKO America, Inc.

www.component.tdk.com

www.tokoam.com

14

SN ERHEE (VNG T ERM B ZhE T ZE-Vpos +50mVI%
Mo VNEGRREIR L FVposE T,

MR I 5h =5 FBIR
IE FE: 4 4% 3% 3 28 &8 3R (GVDD) /= &£ +22V (& K+40V) B E,
7 4 % 3% 54 88 & JB(GVEE) /= £ -20V (& K-40V) B [,
75 26 R 19 TR B A 20mA B . GVDDFRIGVEER EH
9 B I 2R RN IR S E B M BIRE

VCOMELA #5
ICREREH HVCOMM AR, REEBIIPCEDRE,
MR EBBL /4% #e #.28 (DAC) 22 1F-0.6VE -3.06VFE S B VCOM
i, DACHZKAI0MV, B THDACKREMFEIES K
it h, LB, EFRFHEBBOACRENRGHE
HiRE,

i B IR
ICEIERAEE RS, TRMCHERE, MURF BIDR
BN =R E BN TR, BILIPCREGRE R
BiiE, /5% (ADC) IR E BB 09, — it #l
BB, FREREREEFERTORESERP,

HIE R
ICRHETHOHHWALHRP, WRGVEE. NEG. POS
HGVDDH H o 1 B — B8 F HAR IR E 4 H80% (s87
f8) B9 B [E) 4839 60ms (SLEVH), HEE—MH KL BB,
WASFFARE, FOTEARSEE, EBEFFETRE
A, TEBIBPCEDERZFER,

BT
KERXT, ICEEEMFRBSWMANERE, KL Hboost
HmBt, IMBERMENBRIERA BB MENE
MEMRIE R, MRMBEEAEboostE MBI, RIEE
KUPRS W RTEFEBME R, FHAEPOSHAE —IMAEFF
Ko KUTHAE], ZIFXUTFE, WAZEPOSRAHMIE R,

MAXI N




i# B VCOMM X a5 i E e B as BT
EZHHDC-DCREIR, FHTHRRBHE

WS 12c#0
ICHY & % OX =h 85 A0 #f 2 3K =h 28 & 1 (GVEE. NEG. POS BRUXECHEAN2EE FED, SDANWmEIELZL, SCL
F1GVDD) RVCOMI K 2 5 th T 4 5138 19 WAHICHENTD 52465 0BT 44 . 453K F 12C 34 4 9SDAFISCLE .
Cwa%Eﬂow%TTuhHﬁmmﬂMﬁﬁé o B SRAME T BRIEH T UREES S, SAS
#EEEGND, BT DI S 728t ENFICENSI A8 2R, TR TR — MICEREIE. mBEHtSH
N, R LBR AR EE, LRAE G ORES S N R, ¥ B
T WA, EHEENNMENERTT. NREEEHE
N HEGRIRENFHIL, B SR BT
LR/KETHEFFIER a7, RES% R HREL ST, MTREkE,
IC %0 ¥ B4R 3R 51 38 FO MHHR UK 5 22 8 JB(GVEE. NEG. POS R EIMMIGRBH R MR, A7 5 BMHRIE, 28
FIGVDD)R A 2580 b /7 B EEF AR 0 . ENSI M FE 3 1F ESDAZ (245 0 R B T AR A, BEBAT,
BETRESBT, REHEESHRINENTE], REEET—SHEM RS RE, 5 TEEEs%s i
BHTRNTIRL BIF: SENSI MM S S EMHERSD  oNHOEMRSDATHS BT, K, STOPRHE SRS
T, REGFESHRINENLEO, BHTHOTIEE  f, WBTI0E%8 K WA B, 1CME eSS
WE I, BB R E IR RN TR AL RE RN B SR,
PCHERNEHFRTRE, CHEFRESNEEYEN spw s
FFRE M T e R e GRS, LEEL ey D OEATRERS TR,
R ENE AN E TSR,

BYTE READ FROM PRESET POINTER LOCATION

LSB
‘STARTHW ‘0‘0‘1‘0‘0‘0‘1HSXSXEHd7‘d6‘d5‘d4‘d3‘d2‘m‘dDH STOP‘

SLAVE ADDRESS DATABYTE

POINTER SET FOLLOWED BY IMMEDIATE BYTE READ

REPEAT SLAVE

i TSR oo [+ T 1]
START ACK

LSB
‘STAHTHW‘O‘O‘W‘H‘O‘O‘OHACKH ‘ ‘O‘M‘DS‘DZ‘M‘DOHACK Hd7‘ds‘dﬁ‘d4‘d§‘d2‘m‘UOHSTOP‘

SLAVE ADDRESS POINTER BYTE SLAVE ADDRESS DATABYTE

WORD READ FROM PRESET POINTER LOCATION

MSB LSB LSB
‘STAHTHW ‘D‘O‘W‘U‘D‘O‘WHské\éEHd7‘d6‘d5‘d4‘d3‘d?‘m‘GDHMASTER

ACK Hd7‘ds‘d§‘d4‘d3‘d2‘m‘UDH STOP‘

SLAVE ADDRESS MOST SIGNIFICANT DATA BYTE LEAST SIGNIFICANT DATA BYTE

POINTER SET FOLLOWED BY IMMEDIATE WORD READ

MSB LS8 MSB MSB 1SB NS 158 NisB
WIASTER SLAVE || REPEAT STAVE MASTER
Lsmar [+ To [o [ Jo o o o] o]0 ‘0‘;:4‘;33‘92‘;}1‘;10”ACKHSTARTHW‘0‘0‘1‘D‘O‘G‘WHACKHd7‘de‘as‘d4‘ua‘dz‘m‘doHACKHd?‘de‘as‘da‘ua‘dz‘m‘dDHSTOP‘
SLAVE ADDRESS POINTER BYTE SLAVE ADDRESS MOST SIGNIFICANT DATA BYTE LEAST SIGNIFICANT DATA BYTE
BYTE WRITE
LS8 MSB S LsB
‘smme ‘0 ‘ 0 ‘ 1 ‘U ‘0 ‘ 0 ‘ 0 HSLAVEH 0 ‘ 0 ‘ 0 ‘pé&‘pS‘pZ‘m‘DOHSLAVEHW‘GS‘dS‘dA‘dS‘(ﬁ‘m ‘uoHSLAVEH STOP‘
ACK ACK
SLAVE ADDRESS POINTER BYTE DATABYTE

B4, /5N

MAXIN 15
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i B VCOMMA 75 #llim 2 & /B 75 A
ZHHDC-DCRIR, FHTREBHE

2CHth 4
ICIReTE DM, R 7Rz #tbtO0h, BT 7R M HE R BEBRMNAL(R/WAL), RITX 2RSS 15RmERE, 0
* G EE,

MAX17135

A7 A6 A5 A4 A3 A2 A1 A0
1 0 0 1 0 0 0 R-/W
ECHF R

BUHEBES20MIESTFE, UERAI -1 EHFTHER, BEHFFREETEE19M B8RS ERTAB O RTREERS
BiE, LBE, BHREAEIUMUBESFE, HUH0x00, EHEFFRUFEETRENNLE,

P7 P6 P5 P4 | P3 | P2 | P1 | PO
0 0 0 Register Select

P4-POE fras it #E

P4-P0 (HEX) REGISTER NO. OF BITS POR STATE
00 External Temperature register (read only) (power-up default) 16 N/A
01 Configuration register (read/write) 8 00h
04 Internal Temperature register (read only) 16 N/A
05 Status register (read only) 8 N/A
06 Product Revision register (read only) 8 00h
07 Product ID Register (read only) 8 4Dh
08 DVR register (R/W) 8 FFh
09 Enable register (R/W) 8 00h
0A Fault register (read only) 8 N/A
0B HVINP register (R/W) 8 0Ah
0oC Programming Control register (write only) 8 N/A
OFh Temperature Conversion Rate register 8 04h
10 t1 Timing register (R/W) 8 1Eh (factory default)
11 t2 Timing register (R/W) 8 3Ch (factory default)
12 t3Timing register (R/W) 8 5Ah (factory default)
13 t4 Timing register (R/W) 8 78h (factory default)
14 t5 Timing register (R/W) 8 1Eh (factory default)
15 t6 Timing register (R/W) 8 3Ch (factory default)
16 t7 Timing register (R/W) 8 5Ah (factory default)
17 t8 Timing register (R/W) 8 78h (factory default)

16 MAXI N




i# B VCOMM X a5 i E e B as BT
EZHHDC-DCREIR, FHTHRRBHE

SIEBFI A BB B B TR

(00hF104h), Rif

SNER RS 25 73 28 (00N) A0 (A 26 5 & 2 1788 (04h) B9 B & £
WAL, ZHF AL, MUFERNER. —MEFTH

—MEFTY, uD15-D7B & REEHE, LSBRE+0.5C,
MSBARFS L, k7T #/E7H(D6-DO)T X,

D15 D14 D13 D12 D11 D10 D8 D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
Sign Bit
1 = Negative | +64°C | +32°C | +16°C | +8°C | +4°C | +2°C | +1°C | +0.5°C | X X X X X X X
0 = Positive
X = %%O
DIGITAL OUTPUT
TEMPERATURE (°C)
BINARY HEX
+125 0111 1101 OXXX XXXX 7DOX
+25 0001 1001 OXXX XXXX 190X
+0.5 0000 0000 TXXX XXXX 008X
0 0000 0000 OXXX XXXX 000X
-0.5 1111 1111 1XXX XXXX FF8X
-25 1110 0111 OXXX XXXX E70X
X =F%,
B & & fr=5(01h) (R/W) WEEFFa5(05h), RiE

INFVppBEE EAZESFHEEXREHEIRE, XM
(DO)&EO, RIFFIARE FKh, REFRAETIsRELHIT,
BRIFPREEZRBZETXMRN, DOE1, KEEELEKSEE
F R, DUR/MEB BT,

DO: SHUTDOWN . B0, EE % =38 K0,

D7 | D6 D5 D4 | D3 D2 D1 DO

0 0 0 0 0 0 0 Shutdown

MAXIN

REFHERIERICHADCRE EARITRE FH#, MRz
R RN ZRERE R EEMGE LG, SMEERN
ZRE AT R S SN R B 788 IR B 7FCOh,

D3 D2 D1 Do
SHORT | OPEN BUSY

D7 | D6 | D5 | D4
0 0 0 0 0

DO: BUSY: ADCIEZEHITRE FHikls, &1,

D1: OPEN: MDXNFIDXPZE G ZIRE I E1E #
FEE, B,

D2: SHORT: DXPAIDXNZ [B]fF7ER B &4 BS, B,

17
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MAX17135

i B VCOMMA 75 #llim 2 & /B 75 A
ZHHDC-DCRIR, FHTREBHE

FERIRAR B FRS(06h), HiE
ZF Fes B4 & RZA0x00h,

D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 0 0 0 0
A tRiREF Fa5(07h), RiE
Maxim X 0x4Dh3& 7=,
D7 | D6 | D5 | D4 | D3 | D2 | Di DO
0 1 0 0 1 1 0 1

DVRZ77£5(08h) (R/W)
BITEDVREGFREEATRPHNNE, VCOMBET
% & A-0.5VFA1-3.050V2 8 89 £ &, €LSBA10MV,
L HEE, —BINFIVppB T HXESEIIR, EDVREF
FREBEANEZFRGFHB PEENE, LRBEVCOMBE,
EZRFMHEBFPHEFOHT BIADVREATF, X TFEHM
BDVREWMEMER, B NEELH FHH0Ch), R
B,

{EEEF7722(09h) (R/W)
ENFICEN3| B H 4T B B tH 3 RE 3 B th T BB I2CEp S BT (1B
I B F RS 1788 P A N F RENT) o

D7 D6 D5 D4 D3 D2 D1 Do

0 0 0 0 0 0 CEN EN

D7 D6 D5 D4 D3 D2 D1 DO

MSB | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 LSB

VCOM OUTPUT

DVR REGISTER VOLTAGE (V)

00h -0.50
01h -0.51
7Fh .77
FEh -3.04
FFh -3.05

18

BIYEFRENSETNERESI RS HTEES, U
WERBHNITIZINEE, WRHEAI2CIRFENFICENTD 88,
FENFICENZ| B2 = s E EZEGND, Frid.

o ENAIB1BY. GVEE. NEG. POSFIGVDDE EFFZIR
FLe, MFRSMNENTEREN BTN BENA
BINMEEE - UENSHERTHESERE,

e ENAIBORY. GVEE. NEG. POSFIGVDDRIEEN 2
TP iEENE BT AINE RB/ e, INFRSHE
DB KM 2 8] B E I FHENGL 08t g 177815 - t8E b
FFERNEERRE,

e CENfIE1ES. {FEVCOMEIH,

o CENFIBORY. VCOME H X Hb AT o
HWELRE, BERFEETEFEREPHNFENREN = CEN =
0), WFENSCENSIMIAS EEHRKEFL R WFLESHF
B ENZCENRE,

MAXI N




i# B VCOMM X a5 i E e B as BT
EZHHDC-DCREIR, FHTHRRBHE

W EEF fras(0Ah), HiE
R LA, BHNRERHAY, ERTESNME
B0, HENHEFFRETNNHEZFEMA TR, &
BAMERE, BEXNVopRIREN L BERUET TS,
B f7as P BIPOK AN EHBIET, MRS TE=, FBNG.
NEG. POSFIFBPGJi i H AR FRFZE it 8980% , 52
MENRBHEAHEE, —BEBIIKENK BEOS 50 X i
I 38 & & B % 1, POKEO, POKAE G 8RS T E #
FINENSK CENRLEIRAS o
i BE R DXN/DXPRZ B FF BE " #5005 " 7 2 1 it &
FEIERICKYT, hF%REBCENSENL ARES,

D7 | D6 D5 D4 D3 D2 D1 Do

POK | OT [HVINNSC [HVINPSC | FBNG | HVINN | HVINP |FBPG

FBPG = GVDD X [ # B&
HVINP = HVINP X [E # &
HVINN = HVINN & [E # &
FBNG = GVEE X & #5 &
HVINPSC = HVINP4E i i &
HVINNSC = HVINN%G 2 i &
OT = #Ak M
POK = R %
HVINPZ 777%(0Bh) (R/W)
POSIA 5 B & Hboost4 # 25 #0 %) H 8 % 8 K (Vipvine) R

Eo HVINPET EBEH BEENERNERE, RBITI2CH
M NHVINPIE T B R {EREEHVINPE FRIL TR, B

MAXIN

HRHBHVINPEZRZEHVINPIB S BE, X FAEGVEE.
NEG. POSFIGVDD 5t £ B il 5 = 8 8 &k HVINPIE %
HERHTRRKOREMN, HFPETINETH,

@ iF12Ci% BHVINPIE ¥ 8 &, EFBP3| B % 3 ZGND,
INRFBPEEZEGND, ZEINFVppBdEXEHEIIRE,
HVINPZ 77 28 B 500 #0Ah, BHVINPE T EEIEE XA
+15V, WRFBEFHVINPIRE T EEIZEE A+1BVZHHE
EfE, AINFOVppBEHEXEHEIIRZ/G. ENZTASTH
Sz H7, MHVINPFFESEANNFHEHVINPIEY BE
B {E, EEHVINPEFSRSEAEEHESEH L EVpD
BWANEBRZE, BHEFHHNHVINPEERH, VopEH L
Hz/E, HVINPEHFE B XEHOAN, FIUBEEZEES
HVINPEF 728, PUSHVINPIET EEE X AVavine = 15V
ZHNMEEBEE,

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 MSB | Bit2 | Bitl LSB

HVINPZ 7788 18 i 48 12 T 32 L AAOOh (Vpos = BV)EOCh
(Vpos = 17VIHIPOSIAT BE, BAES KA1V,

HVINP OUTPUT
HVINP REGISTER VOLTAGE (V)
00h 5
01h 6
OAh 15
0Bh 16
0Ch 17

19
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MAX17135

i B VCOMMA 75 #llim 2 & /B 75 A
ZHHDC-DCRIR, FHTREBHE

FHRE F 2 F 73 (0Fh) (R/W)
HHuE RE 78 (0FN)REBE £ RS A M E{T B ok
BRXT OIS E B MR, XFP el AR REF R/ NMEE RS
N AR ER, BiREXEF FHHPORIKE 04,
BB EE R ZFFEM3MLSB, FrdEb A T xX”
fir, NRBHN0, HRRERFREEBREXRRETHA
+25%,

e FBNG. NEG. POSFIFBPG4 Zfi#B i H B % B [+ #
80%, FEHEKEBEHNWIREBMERLERE, POK
THSHEE,

o —HENIKFAKBE L EESFEEPHENUEO (EN
S EEEGNDR), POKTAKEBEE, GKEEIE
B e 728 (t6-t8) P i FHEUE T A B . ENIXZ)
MRBFEFAA512ms, HVINPFIHVINNZEYT, B
U o

TBLREEFTHFRTNXMNUEIY 0 EBENEHR,
WERBHMFERFAELT - EHBMNEZ ER TRHEH BN
ADFEHRER, BRinE BB mRHMmEROER,

t1-t8FE A& 777%(10h—17h) (R/W)
E5Fr 7R A R 8 - B KBTI
o —HENKzhAS BT EESTFRPHENLGET, HVINP
BRI B
o —BHVINPRZENEHEAZ R, HVINNE RS,

o HVINNZR BN EIHRLEE R - t4msfE, GVEE. NEG. POS
FOGVDD# BI85

20

CONVERSION | AVERAGE SUPPLY o )
DATA CURRENT OF TEMP- GVEE. NEG. POSFIGVDD & = [8] 89 L /5% W il F0 8
RATE (H2) | SENsOR BLOCK (uA) | W TTiBITHt1-t18HHR R B H TR ORI EHTEE,
00h 0.0625 14 D7 D6 D5 D4 D3 D2 D1 DO
01h 0.125 18 128ms | 64ms | 32ms | 16ms | 8ms | 4ms | 2ms | 1ms
02h 0.25 26 e ma _. N
0 05 r SHEH/TEEN ZHFHEEEXNN TEE, 24 Ams,
04h 1 72 VALUE STORED IN A
05h 5 133 TIMING REGISTER (t1-8) TIME (ms)
06h 4 255 00h 0
07h 8 500 01h
Depends on the
08h to FFh 3LSB Depends on the 3 LSB FER 554
FFh 255

2B L EEAE, —BINFMVppBIEEXEIEI IR, &t1-18
SHEREEANFEZFRGEHSDPHENRE, MUFEN-t8E
B, EZERGFEMEBIOH BATHIEES.

e t1=15=30ms

e {2 =16 =060ms

e {3=17=90ms

e {4 =18 =120ms

WEFEXSEN, 5B N EELHF7E5(0Ch), R 55,

MAXI N




i# B VCOMM X a5 i E e B as BT

EZHHDC-DCREIR, FHTHRRBHE

\ GVDD
2.
__ Hvwe P0S A N B
A 7 ~\
, POK .~ \
/ EN ’ N
g memmnes , B
\
/
\\ /
N /
RHVINN L\ | NEG |
37
GVEE
et —t5—p
l—12—p — 6 ——»
—— 33— {7 ———»
-t < 8 >

512ms

A/

A

&b, ol £ BAIXBTHEF

HEEH B FaR(0Ch), RE
REET FHFBPCRIAFHE - EICH 18 L B/F(VopFIN
WEBEEXEHERE), EHFMEDVRIE N FHFHE R
BENEZKFHS,

D7

D6

D5

D4

D3

D2

D1

DO

0

0

0

0

0

0

Timing

DVR

AT BHFIURVCOMBENIEZ R FMHBE, BENRENS
BT LR, POKENSBEEE, BMHAVCOMEE R
BN NESADVREFH, DVRFHFREHE, KPCR
#D0E1, ADVREHFHR T EEN LN EENFES KFME
. BE LHBEDVRRENIEZRFME T ERLIA30XK,
MRDVRIES K F 8RR AEBIEI0OR, 2CRLERE
NACK,

MAXIN

AT EHREFHEERETFE BN ENNIES KT
BHNE, BENEEASBHFHTLBH, POKEATEFE
J&, BHANEREZE-t8ENNEES At -t8F 78,
-t ERN R MEEFEI LTRSS, EXEAEM
FEFEFESRAGEHESBZN, VAELTEHSNENF
FRH#TRERE, IFEZFEAEFEESRPOLFIEFFE
EWEEEH, —ENEBERFTHEB/HJTIEL—KTS
#B1E/S, BPCRMDIIE1, At -t82REHFHFE T HE
GHEFEERES L EFMSE, JESARGFHETHN LR
MEAMENRETERL AR, WRIXEN1-t8EFH 4k
FHBRREERIEIIR, 2CRLIREBNACK,

E: VposBEEST7.3VA e BEIES K EFMHES,

21
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MAX17135

B VCOMAL X a5 i E E /L 25 /Y

ZHHDC-DCRIR, FHTREBHE

PCB7 /& i

FRENPCBH BN EMIEEEEE, BEMNTHRNTE
WRFHPCBHE:

22

EboostiE 28 69 K FF % B R IE AL A IR B TR &
Mo ED1FICIEITIC, MAELXPSIBIZEREZED
. DB ZEEZECIU R CIZEEEPGND S| I EL
REE, BXEEEZERNEBESNABERE/N\ L, X
EEXAEAENES,
Fbuck—boostiE#r 8 B A FF 55 B B I T AL B0 R RIS
TR/ Mk, #C6. C7TFID2%REIC, MMfECoER:
ZINNS[B). LXNSIHEZEZD2BEW . D2fERERESE
C7M R CothiEEECTHELRERE, BXEEERNE
SN BEAR R/ ML, XEEEXAERTENEL,
BREARBRBEDFERTL, WRXMERIITA,
KAZ ML FHEE, DU/ NRFTFI RS

BT — NI &R B (PGND), BIEPGNDSIM. WA
e R EhERE. SR EREZEEMbuck-
boostH iz, MEAETENELS /B EHT
ERXLEEMEEE R, BMERHELNEERK
1, BERERFR NG BESUEFIRE LIE, Er
—MNMEH R E(GND), S45GNDSIH. &3 iEaD
[ERiEHERE, IN. VppfIREFSS RS BB stk de, WU
R R R ERIER

BPGND3| M B & E K EB1EE R FGNDFIPGND
BEEE K, BMRXESTNEB IRz B LHEE
#E#E,

FRIESEEEREZFHNHNNAORIESIM, £k
HESEXN N RIGESIMZ BNELRER, WREE
BT, SERIEELTARE, BERITFXRE, N
RN B AR R iR AE 2k FE L LXP. LXN. DPE(DN
FFET &,

fEIN. VDD$DREF%E§@7§@§%JE|CO IN. Vpp#D
REFEZERMEERENRATELEREREZTE
EH I HEEREEGNDS IR,
BambaAsnErBNELEKESNML. BESX
1k, DABRERSHN,
FEEBRESIZELXP. LXN. DPFIDNF X &, t0FE
Z, MEERELENRR,

MAX17135iF R 21 7 TE A 89 B BE AR5 5 5L 1o

BHIEE

PROCESS: BiCMOS

HEEE

WERTNHEIINEEENEERBENER), EEEchina.
maxim-ic.com/packages, B E, HERWLIH+" “#

" NRRROHSIRE, HEEFTEB S TRNERFH,
BHEEIASHIEERX, SRoHSKELX,

HEAD | MRS | MRAS | s
=
32 TQFN-EP T3255N+1 21-0140 90-0015
MAXI



http://china.maxim-ic.com/packages
http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0015.PDF

i# B VCOMM X a5 i E e B as BT
EZHHDC-DCREIR, FHTHRRBHE

&7 &
BITS &ITHEA 1% RA &M
0 7/11 B, —
1 12/11 AT T /R B (A, 12
Maximit R EA

1L 5183281554 HPEI47F5100083
£ MHI%E: 800810 0310

HBi%: 010-6211 5199

f£H: 010-6211 5299

Meaxim7~3F Maxim =g X S} 69 (£ fo] B BEE FH 52 5%, T IEHEZTFIIF T, Maxim(RE & EIHY[E], R F FE1TEIRBIFTIE T 18 2/~ db RBFIAE X F, £S
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