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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vcc to GND) ..o -0.3V to +6V
Any Other Pinto GND ..., -0.3Vto (Vcc + 0.3V)
IN_, BIAS, SHDM, SHDN, SHDN Continuous Current ........ 20mA
OUT_ Short-Circuit Duration to GND or VcG ............. Continuous
Continuous Power Dissipation (Ta = +70°C)
9-Bump UCSP (derate 5.2mW/°C above +70°C) ....... 1067mW
10-Pin TDFN (derate 24.4mW/°C above +70°C) ........ 1951mW
10-Pin uMAX (derate 10.3mW/°C above +70°C).......... 825mwW
16-Bump UCSP (derate 8.2mW/°C above +70°C) .....1633mW
16-Pin TQFN (derate 16.9mW/°C above +70°C) ........ 1349mW
16-Pin TSSOP (derate 21.3mW/°C above +70°C) ...... 1702mW

Operating Temperature Range ...........ccccccooeenn. -40°C to +85°C
Junction Temperature ..................

Storage Temperature Range
Lead Temperature (soldering, 10S) ......ccccccoovriiiiiiiianrnn. +300°C
Soldering Temperature (reflow) ........cccccooocvviiiiiiiiiiis +260°C

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 condlitions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—5V Supply

(Vcc = 5V, GND = 0, SHDN/SHDN = Vcc (MAX9718/MAX9719), SHDM = GND (MAX9718), RiN = RF = 10kQ (MAX971_A/H),
Ta = +25°C. Cgias = 0.1pF, no load. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vce 2.7 5.5 \
VIN- = VIN+ = VBIAS, TA = -40°C to +85°C,
Supply Current Icc per amplifier (Note 2) 5.0 7.5 mA
Shutdown Supply Current IsHDN | SHDN = SHDM = SHDN = GND, per amplifier 0.1 1 LA
SHDN, SHDN, SHDM ViH MAX9718A/B/C/D 0.7 xVce v
Threshold Vi 9TIBABIC/ 03xVce
SHDN, SHDN, SHDM ViH 1.4
Threshold ™ MAX9718E/F/G/H 0z vV
Ay = 0dB, MAX971_A/H, 1 +10
0 Offset Vol vV % Vv vV MAXOTT_BIE %
utput Offset Voltage .= = m
P ¢ 0S| VIN-= ¥IN+ = VBIAS T\ 3dB, MAX971_C/F 1 15
Ay = 6dB, MAX971_D/G +1 +20
forred f Ay = 0dB, MAX971_B/E 0.5 Vce - 05
nferred from
Ay = 3dB, MAX971_C/F 0.5 Vce - 06
Common-Mode Input Voltage Vic CMRR test v =C/ cc V
Ay = 6dB, MAX971_D/G 0.5 Vce - 0.8
External gain, MAX971_A/H 0.5 Vee-1.2
Input Impedance RiN MAX971_B/E, MAX971_C/F, MAX971_D/G 10 15 20 kQ
o , 50 -60
Common-Mode Rejection Ratio |  CMRR dB
fN = 1kHz -60
VIN- = VIN+ = VBIAS, f=217Hz -93
Power-Supply Rejection Ratio PSRR VRIPPLE = 200mVp-p, dB
RL = 8Q, Cglas = 1uF f=1kHz -90
THD+N = 1%, RL=28Q 0.8 1.1
Output Power Pout fin = TkHz (Note 4) AL = 40 ) W
Total Harmonic Distortion Plus RL = 8Q, fin = 1kHz, PouT = 0.75W, o
Noise THD+N 1o Z 5V, Ay = 6dB (Note 5) 0.002 %
2 MNAXI/M
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ELECTRICAL CHARACTERISTICS—5V Supply (continued)

(Vee = 5V, GND = 0, SHDN/SHDN = Vcc (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kQ (MAX971_A/H),
Ta = +25°C. Cias = 0.1pF, no load. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Gain Accuracy MAX971_B/E, MAX971_C/F, MAX971_D/G +1 %
aZ?Q;ii;tO'Cha””e' Gain MAX9719B/E, MAX9719C/F, MAX9719D/G +1 %
Signal-to-Noise Ratio SNR Pout = 1W, R = 8Q -104 daB
Thermal-Shutdown Threshold +160 °C
Thermal-Shutdown Hysteresis 15 °C
Maximum Capacitive Drive CLoAaD | Bridge-tied capacitance 500 pF
Shutdown Time tSHDN 3.5 us
Turn-Off Transient Vpop (Note 6) 50 mV
Crosstalk MAX9719, fiN = 1kHz -85 dB

ELECTRICAL CHARACTERISTICS—3V Supply

(Vcc = 3V, GND = 0, SHDN/SHDN = Vcc (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kQ (MAX971_A/H),
Ta = +25°C. Cgias = 0.1pF, no load. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VIN- = VIN+ = VBIAS, Ta = -40°C to +85°C,
Supply Current lcc per amplifier (Note 2) 3.8 6.0 mA
Shutdown Supply Current ISHDN | SHDN = SHDM = SHDN = GND, per amplifier 0.1 1 bA
SHDN, SHDN, SHDM ViH 0.7 xVce v
Threshold VIL 0.3xVce
Common-Mode Bias Voltage Veias | (Note 3) VCBCO//Z Vcel2 \10500//2 V
Ay = 0dB, MAX971_A/H 1 +10
O Offset Vol v Y V V MAXOT BE V
utput Offset Voltage - = = m
P ¢ OS | VIN-=¥IN+ = ¥BIAS 1, —3dB, MAX971_C/F 1 15
Ay = 6dB, MAX971_D/G +1 +20
forred f Ay = 0dB, MAX971_BJ/E 0.5 Vce -0.7
nferred from
Ay = 3dB, MAX971_C/F 0.5 Vce - 0.8
Common-Mode Input Voltage Vic CMRR test v f cc v
Ay = 6dB, MAX971_D/G 0.5 Vee - 1.0
External gain, MAX971_A/H 0.5 Vee-1.2
Input Impedance RIN MAX971_B/E, MAX971_C/F, MAX971_D/G 10 15 20 kQ
o ) -50 -60
Common-Mode Rejection Ratio | CMRR dB
fN = 1kHz -70
VIN- = VIN+ = VBIAS, f=217Hz 93
Power-Supply Rejection Ratio PSRR gi'ﬁpgg = 200mVp-p, dB
CalAS = 14F f=1kHz -90

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—3V Supply (continued)

18 /KA.
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(Vee = 3V, GND = 0, SHDN/SHDN = Vcc (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kQ (MAX971_A/H),
Ta = +25°C. Cias = 0.1pF, no load. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Qutput Power Pout RL = 8Q, THD+N = 1%, fiN = 1kHz (Note 4) 475 mwW
L%tzleHarmonic Distortion Plus THD+N ,IZ\L, z 2§éle = 1kHz, Pout = 0.25W, 0.003 %

Thermal-Shutdown Threshold +160 °C
Thermal-Shutdown Hysteresis 15 °C
Maximum Capacitive Drive CLoAD | Bridge-tied capacitance 500 pF
Shutdown Time tSHDN 3 us

Turn-Off Transient VpopP (Note 6) 40 mV
Crosstalk MAX9719, fiN = 1kHz -85 dB

Note 1: All specifications are 100% tested at Ta = +25°C. Specifications over temperature (Ta = TMIN to Tmax) are guaranteed by
design, not production tested.

Note 2:

voltage when a practical load is connected to the amplifier. Guaranteed by design.

Note 3:
Note 4:
Note 5:
Note 6:

GND. Vcc rise and fall times greater than or equal to 1ms.

Common-mode bias voltage is the voltage on BIAS and is nominally Vcc/2.

Output power is specified by a combination of a functional output current test and characterization analysis.
Measurement bandwidth for THD+N is 22Hz to 22kHz.
Peak voltage measured at power-on, power-off, into or out of SHDN. Bandwidth defined by A-weighted filters, inputs at AC

Quiescent power-supply current is specified and tested with no load. Quiescent power-supply current depends on the offset

BT (EH14

(Vce =5V, Cpias = 0.1pF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(Vce =5V, Cgias = 0.1uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(Vce =5V, Cgias = 0.1uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(Vce =5V, Cpias = 0.1uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(Vce =5V, Cgias = 0.1uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(Vce =5V, Cgias = 0.1uF, THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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— — 4 Al 6 INL+ e FERTE R AT A -
— — 7 A3 9 OUTL+ | M= KAt EaiH .
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MAX9718/MAX9719

AL, BEE/TIEE.
1.AWZES E W IFE K &S

5| I RE (%)
Eli
TDFN-EP/ | \,cop | TQFN-EP | UCSP | TSSOP-EP e
uMAX

— — 10 B4 12 OUTL- | ZAFEEMABKE A .

— — 12 D4 14 OUTR+ | AAEEM =K ERH o

— — 15 D2 OUTR- | A 7SEMN SRR ki

— — 16 D1 2 7B AR o

_ _ _ — — MRS, HEPSGNDIEH.

AR R, EBTHEREIR (MAX9718)

MAX9718/MAX97195&1.4W BTL¥5 25 UK %% - MAX9718
ERFEEFEMSBORE, TMAX97195& AR 75 25
KA%o TR 2514 0 B A MK T #E 5 B A5 =AMl 7 40 5 1) 4%
EFMHIThAE. MAXO718E A XU A KW ir %, wI LI 51
JC B oA i EL T R AR L A R T o X R
HEL U S R R A AL A, B OR A N BTL K 4%
(WL T BERERT) . $RALTT IR 3 45 FI & 2 ¥ 25 (0dB~ 3dB+ 6dB)
7= B o

BIAS

XL B TAEFE2.7V RS 5V EREIE,  H PR Az e A5 f
B, 1% B E A X T R A I Vee/2. BIAS
P B B2 (L A ), A R 5 A 15 U O T
HiZHE BIAS B AR AT (W I B S5 BE LAY o RNEEAEBIAS 5|
AN, DL s A RE

KR

MAX9718/MAX9719 B H 100nA R FE R W=, Al DA
PR SHmHIFE. HEA KBS, #8000 S
BEAE R, ROR AR AR S E PR A, BIAS Ui 4 3K 3 £
GND. MAX9718 1 SHDM il A I3k #% Hil SHDN B 1% .
SHDM A = FL P, SHDN#I A N & B FEZ; SHDM N
fIRHE TR, SHDN#HI A MK AR ). MAX9719
BA K HLF-A R Wi A SHDN

FE

MAX9718/MAX9719EH Maxim b 7 45 5E 1) 2% & 410 i FL
B o JAshit FEH, OK # SRR B B T B B
TRE . BEASCI BT, BOR #2281 2A 100kQ
P . XL YRR BRAR T s BUAE & A0 B I RE & o

10

SHDM SHDN OPERATIONAL MODE
0 0 Shutdown
0 1 Normal operation
1 0 Normal operation
1 1 Shutdown
A5 R
BTLI{A#F

MAX9718/MAX9719fE M Z 43 X I sh ik, XFPECE
O RS BTL. BTLICE (B O T HRimhic &, =
wCE W — S Ekum . FEAFE ST, 20 K
SR ATE 1Y i R 2 B R R ) A .

Hﬂﬂ:ﬁtﬂ EEJ:EB[M%; ET?’J/A\?&EPFHZ X VOUT(P_p);‘g{E’fJﬁ
Vourp-p) P PAFHE Ui A i 2 2 -

_Voutp-p)

2y2

VRms

F T 22 0 A L B LR P R, SR i YA 1 EL U R
o S AERE AT LLAE 25 80 b K v BT A ZEAO B B
XA RN AR, BEIR B i AR s 1A], SRR
T AR REFE R -

MAXIM




+1 ~_ Voutp-p)
e | /\/ 2xVour(p-p)
-1 < Voutp-p)
1. &
IFEG R

FEARE TAE AT, MAX9718/MAX9719 1] LAFERLZAE K
HR4rTh &, TEAbsolute Maximum Ratings#i43 ) Continuous
Power Dissipation Hge T AR R Y A R T AR HLE
WA LA AR

Tumax) - Ta

Po(max) = oon

itEPTJ(MAX)E+150 C, TAIEHP:IJ]ILF eJAIEAbS(Jlute
Maximum Ratings 3850 5E 1 BRSO E 5L, AL A
°C/W. BN, TQENE %L 0,02 +59.2°C/W -

HSHumicEML, BTILEE SR R2MgmE#RSH T
WHBDIABIIHE N . 25 8 Ve FITAEE . PIERDIAB Y e KB
B NOHE

2VCC2

n2RL

HUELEFN FAFINFRER Y T4HEH T RNk
B, @it REmm A, REEGE T, DR K #1
ﬂ&%ﬁﬁﬂﬁ&%ﬁﬂ%ﬁmﬁ%ﬁmﬁoﬁm%%
FER LA WVees BRI
ol /)N 488 255 B N A S5
Pt AR SR FIMAXIT18/MAXOTI9 M B I FE. M4
BT +160°CHT, PR b e BoK AE R SR 2. 45
B FB1seclaHRoh R, EEPGT BN T, ME
AT« BRI A R
AR A B R O T R AR AL S WA S, nMAX. TDFN.
TQFNAITSSOPE 3¢ b Y #L07 A B 5 K I A 2 A i

Pogvax) =

MAXIMN

PEAR RER X

K. EEE/ TIEE.
1.AWER S #ﬁﬁ%}ﬁiﬁ#

Rr
MW
ZNAXIW
MAX9718A/H
MAX9719A
INVERTING Rin N-
DIFFERENTIAL _
INPUT" (opriONAL)
OUT+
BIAS +
aN GENERATOR _lout-
T
NONINVERTING = Rin Ne
DIFFERENTIAL +
INPUT opTiONAL)
b U

2. 1% B MAX9718A/H/MAX9719A HY 4 7

[BlE Z= 7 18 7
MAX9718B/E+ MAX9718C/F+ MAX9718D/G+ MAX9719B-

MAX9719CFIMAX9719D H A N B IE 72 34 45 (W £ 45
F)o XTI B/NTINER ST I8 AT HE %

LB A RE T L BELR | IR, R 8 65 4
e
AT 3
it B

FHANER B 15t FELBEL 1% B MAX97 18 A/HFIMAX97 19A I 1A 5
ML R ARy (B 2)F BT i B K A5 3 45

KAy EFHBERBEEEE. T2, Ry10kQ, Rpi
20kQHTHE%E N 2V/VEL6dB -

Ry AT LU (6] 5 P BEL sl T A LB, A8 VR (8 0 P A A

B T BRI 4R .

1
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MAX9718/MAX9719

AL, BEE/TIEE.
1.AWZES E W IFE K &S

BNTER 7
A 220 OR A i A AT DA & AR F U b s LSRR H o
B ot L ORI T i A &, AR S I B IR AR R AE
FLUR AR SAb . REAEA A FL R E Electrical Characteristics
FARENAE TETGE AN, SATFEmARE.
R TRMABE, WABRECNI RN EWHR T &
WuER Ay, TLUEREAGSTHERME. RS
ARSI ES R ENERmE. BRERFS
JEREHT A0, B g AR HY-3dB AN :

LUE SRS RUNIE=S A1) O U E (S L VA i EaY
AR R BCAAN R A, ISR A . F R
P45 1 P T AR KO T fE 2 S BUIEROBLC A0 R

BIASE &
BIAS 51 B2 P07 A (9 V /2 Tt B LR A9 % H 0. BIAS
55 P& FLZ Cppag 18 PR A1 P UG5 4B 0 6 4 5 A9 M 7 i mT
POl 3 PSRRAITHD+NERE, FE A A s R a4 (L C
ZEM G ER M ERE . FHo. 1pFE A% BIAS 7% # 5
GND. KR Cpras (F1X 1pF) T DLEL 3 PSRR 4 RE
1E1itON/tOFFE¢I‘EﬂmA)€‘|§O IpF CBIASEﬁgﬁ%ﬁ/%IﬂHd‘I‘E‘I
A8 104, {Eff PSRREXF#20dB (1kHz). BIASAL AN ZL4
HNER AR

BIR
L 24 1Y PR R 55 B T LB (R AR RS . IRR L TR, fEVecS

GND Z [Al#% 1pFR &R A . AR BRI FRR, it
ASIBIM R AT . 55 3% P28 RO AT BE SR I A% 1 2252

12

LG EM
R 4f 19 PCB A SO 3R 3 e FEVERE I S B o 7 L UL AT
TR At i e G P SE 1 51 2, AR AR |l T 51 e A A2 vl
AT SR A BFE, FFEOE SR RIB . RAFREa L
o E ERE /NGB TE R A L, IR B T OT S MR
M EEE ST,
MAX9718/MAX9719f)TDEN. TQEN. TSSOPFIuMAX
B R O B BRI A XD AR AR A
PCB ) B #5 Hullil, AR FEREN R A EBH . IR 2
B3, G 2 FLR B S R A

UCSPIz 15 &
HIUCSPRIF I FHLRYY, BHIGH . AMERSE. Hiis
B PCBHEIA . B AR AT R HEFEAY [ 3 42 16 BE il 2% DA
Kol St s RGO E B, 25N H%ZIC1891: 4
2R EEE(WLP) S o

brigilt =]
GAIN SELECTABLE
PART MONO [STEREO (dB) SHUTDOWN
POLARITY
MAX9718A/M v — | Adjustable v
MAX9718B/E v — 0 v
MAX9718C/F v — 3 v
MAX9718D/G v — 6 v
MAX9719A — v Adjustable —
MAX9719B — v 0 —
MAX9719C — v 3 —
MAX9719D — v 6 —
MNAXI/M




. EE

1.AWER S #ﬁlﬁ%}:ﬁiﬁ#

1B /1A,

6126 XVYIN/8LLEXVIN

EMEE (%)
PART TEMP RANGE ::TCK AGE MT:RPK PART TEMP RANGE zg“CK AGE MTS:K
MAX9718AEUB+ -40°C to +85°C 10 UMAX-EP*  +AAAA MAX9718GEUB+ -40°C to +85°C 10 pMAX-EP*  +AAAL
MAX9718BEBL+TG45 -40°C to +85°C 3x3UCSP  +ADX MAX9718HEBL+TG45 -40°C to +85°C 3x3UCSP  +AFE
MAX9718BETB+T  -40°C to +85°C 10 TDFN-EP*  +AAW MAX9718HETB+T  -40°C to +85°C 10 TDFN-EP*  +ATB
MAX9718BEUB+ -40°C to +85°C 10 PMAX-EP*  +AAAB MAX9718HEUB+ -40°C to +85°C 10 UMAX-EP*  +AAAM
MAX9718CEBL+TG45 -40°C to +85°C 3x3UCSP  +ADZ MAX9719AEBE+T  -40°C to +85°C 4 x4 UCSP —
MAX9718CETB+T  -40°C to +85°C 10 TDFN-EP*  +AAX MAX9719AETE + -40°C to +85°C 16 TQFN-EP*  —
MAX9718CEUB+ -40°C to +85°C 10 PMAX-EP*  +AAAC MAX9719AEUE+ -40°C to +85°C 16 TSSOP-EP* —
MAX9718DEBL+TG45 -40°C to +85°C 3x3UCSP  +AEA MAX9719BEBE+TG45 -40°C to +85°C 4 x 4 UCSP —
MAX9718DETB+T  -40°C to +85°C 10 TDFN-EP*  +AAY MAX9719BETE+ -40°C to +85°C 16 TQFN-EP*  —
MAX9718DEUB+ -40°C to +85°C 10 pPMAX-EP*  +AAAD MAX9719BEUE + -40°C to +85°C 16 TSSOP-EP* —
MAX9718EEBL+TG45 -40°C to +85°C 3x3UCSP  +AFB MAX9719CEBE+TG45 -40°C to +85°C 4 x 4 UCSP —
MAX9718EETB+T  -40°C to +85°C 10 TDFN-EP*  +ASY MAX9719CETE+ -40°C to +85°C 16 TQFN-EP*  —
MAX9718EEUB+ -40°C to +85°C 10 PMAX-EP*  +AAAJ MAX9719CEUE + -40°C to +85°C 16 TSSOP-EP*  —
MAX9718FEBL+TG45 -40°C to +85°C 3x3UCSP  +AFC MAX9719DEBE+TG45 -40°C to +85°C 4 x 4 UCSP —
MAX9718FETB+T -40°C to +85°C 10 TDFN-EP*  +ASZ MAX9719DETE+ -40°C to +85°C 16 TQFN-EP*  —
MAX9718FEUB+ -40°C to +85°C 10 pPMAX-EP*  +AAAK MAX9719DEUE+ -40°C to +85°C 16 TSSOP-EP* —
MAX9718GEBL+TG45 -40°C to +85°C 3x3UCSP  +AFD +Z N TR (PO & RoHS PR ifEHT £ 56 -
MAX9718GETB+T  -40°C to +85°C 10 TDFN-EP*  +ATA “EP = #RAR 5L
G45 HnE R HH IR R
UCSP#rIE1EE
|
AAA
XXX
W A1 Bump indicator
AAA: Product code
XXX: Lot code
WHES

MAX9718 TRANSISTOR COUNT: 2359
MAX9719 TRANSISTOR COUNT: 4447
PROCESS: BICMOS

MAXIMN 13




MAX9718/MAX9719

RZx. EmE

i /K&,

1.AWER S #ﬁl}?%}ibtﬁ#

REHER

2.7VT0 5.5V

+
10MF:|: 1uF

IH

IN1+

IN1-

IN2+

IN2-

2.7V 10 5.5V

||}—‘

i

Vee
WA/
MAX9719
INL+ OUTL+

INL- OUTL-

INR+

OUTR+
INR-

OUTR-

GND BIAS

SHDN

IN-
O maxim
MAX961 Ve

Q IN+

iH

0.1uF

2.7V105.5V

220kQ

I||—| |—0

1uF Z— 0.1uF

AUTOMATIC HEADPHONE DETECTION AND SPEAKER DISABLE CIRCUIT

T
T

SHON
MAXI
MAX9722B

INL oUTL
OUTR

PVpp PVss

SVop SVss
C1P CIN

01uF —

—0.1uF

m

TuF

IHpo—
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LK. EEIE/ TS,
1.AWER S #ﬁlﬁ%}:ﬁiﬁ#

b
IhEEtER
27VT055V
SUPPLY
f ee
1.0uF I Ro
INVERTING Il I Ry
DIFFERENTIAL— | AVAAY - oUT+
INPUT oprioNAL)
Cin
NONINVERTING N R 5
DIFFERENTIAL { { i AVAAY; + our
INPUT opTIONAL) s Ro
BIAS
CB\AE i GENERATOR
01w ~,
I S MAXIVI
SHUTDOWN MAX9718B/E
SHDM | CONTROL MAX9718C/F
MAX9718D/G
g GND
R
AVAVAY, re
27VT055V VW
SUiPLY
Vee
1.0,&%
INVERTING N = Ry IN-
DIFFERENTIAL } } AN - ouT+
INPUT  (0pTIONAL)
Cin
NONINVERTING R N
DIFFERENTIAL { { AVAYAY, al 4 0uT-
INPUT " (oPTIONAL) 1A
BIAS
GENERATOR
g%ﬂAé J_ N AXIV
— T o MAX9718A/H
Ay 22 = SHUTDOWN
Bt SHOM | CONTROL
Cin="TuF
Ri= 10kQ GND
R = 20kQ %7_

MAXIMN 15
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MAX9718/MAX9719

. EF
1.AWER S #ﬁﬁ%}ﬁiﬁ#

J=WAVA. Y=

THEEHEE ()

MAX9719A
Ay=2
fo=1Hz
Cin=1uF
Rin = 10kQ
RF = 20kQ

27VT05.5V
SURPLY MAXIMN
% Voo MAX9719B
1.0uF MAX9719C Ro
L MAX9719D AN
INVERTING O = L Ry
DIFFERENTIAL —— | - OUTLs
INPUT gprionAL)
CiN R
NONINVERTING INL 1 N
DIFFERENTIAL — | ! + ouTL
INPUT (opTIONAL) Ry
BIAS BIAS ANV
OC?‘AEJ_ GENERATOR
el R fSr SHUTDOWN
= CONTROL Ro
NV
INVERTING ~ UiN - Ri
DIFFERENTIAL } } Z OUTRs
INPUT opTiONAL)
Ciy R
NONINVERTING INR 1 -
DIFFERENTIAL— | u AN + OUTR
INPUT (OPTIONAL%? GND Ry
Rr
Rr
27VT055V
SUPPLY
i Voo MAXIM
1.0uF I MAX9719A
INVERTING O = Ry L
DIFFERENTIAL ——] |—AAA, - OUTLs
INPUT  (opTIONAL)
Cin
NONINVERTING Rin L -
DIFFERENTIAL —— | : + outt
INPUT (opTiONAL)
BIAS BIAS
oC T L SHDN e SHUTDOWN
Aul
I CONTROL
INVERTING Oy Rin N
DIFFERENTIAL ——] |—AAN, - OUTR:
INPUT  opTIONAL)
Oy R
NONINVERTING N INR -
DIFFERENTIAL I I AVAYAY, - + ouTR
INPUTopTiONAL) GND
v -
NV =
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TOP VIEW TOP VIEW MAXKIM
(BUMPS ON BOTTOM) MAX9718
1 2 3
+ .,”‘\ LN LN
SHON [1] ¢S [10] ouTs Al Cme o (Bims} four)
- [2] 9] v ) ) -
[2] L maxam | [9] vee
siom [3] @ maxoris 1 [8] ne. B| (Voo (SHOM; {GND;
e [4] - [7] oo T
pas (5] i [§]ou- cf CN- {SHON: {ouTs!
uMAX 3 x 3 UCSP
TOP VIEW TOP VIEW AV
(BUMPS ON BOTTOIVI) MAX9719
2 3 4
— - . - 770N T PN
SHON |11 +,.77777777 7" t110] outs Al INL+' {GND} QUTLy Voo
-2 L 19 vee o - - -
L maxm | -
SHOM |31 & maxarig + LB|NC. B| {INL-} (BIAS! (SHDN; :OUTL-
U EX . L7]eno Tz
Bis |5 Lo : 6] our- o] inRel {anD) (GND}
TDFN
(3mm x 3mm x 0.8mm) D {INR-} OUTR;  Vec, OUTRy
4 x 4 UCSP
TOP VIEW . . TOP VIEW
= o = 3
] = un} pu
o [da) o w
20 11 1100 19 .« .
(R R R R OUTR*lI : : EVCC
ne st b e e INg-[2] 3 3 [15] nc.
1 : ano[3] + [14] outRs
T Lo L MAXILN |
v P 117 joutL ! :
cof145 /vmx);;éw oL fou R[4 " paxerie | [13]eND
OUR-| 151 .16 |GND -5 ! - [r2fourt-
o L INL+[6] + [11] sFon
INR- 116 ™ I BIAS BIASE 3 3 EVCC
e T T e8] i 9] out+
g £ z 2 TSSOP-EP
TQFN
(4mm x 4mm x 0.8mm)
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MAX9718/MAX9719

RZx. EmE

18 /KA.
1.AWER S #ﬁﬁ%}ﬁiﬁ#

#iEE
{5y
AT M E NS B RSG5, 1541 china.maxim-ic.com/packages . 15 2, H 41 “+”. Wff”ﬂ%r&ﬁﬂtw
HEE PR C S RENRBRE N, HERERRSEEE, SRoEHSRETLE.
ESEE il ESEF T X RS
3 x 3 UCSP B9+1 21-0093
10 TDFN-EP T1033+1 21-0137
10 uMAX U10E+3 21-0109
4 x 4 UCSP B16+6 21-0101
16 TQFN-EP T1644+4 21-0139
16 TSSOP-EP U16E+3 21-0108
(%)
i
COMMON VARIABLE ?
DIMENSIONS PKG. DIMENSIONS DEPOPULATED z
& | 062+0.05-0.08 CODE D £ SOLDER BALLS &
? Al | 029002 B9-1 | 1524005 | 1.52+0.05 | NONE Q
W a2 | 033 REF. B9-2 | 1.52+0.05 | 1.52+0.05 | B2
PIN 1 e b | #0.35+0.03 B9-3 | 1524005 | 1.52+0.05 | B1, B2, B3
MARK AREA / AAA E DL | 1.00 BASIC B9-4 | 1.600,05 | 1.60£0,05 | NONE
PRODUCT_ E1 | 1.00 BASIC B9-5 | 1.600.05 | 1.60£0,05 | B2
MARKING e | 050 BASIC B9-6 | 1.60+0.05 | 1.60+0.05 | B, B2, B3
SD | 0.00 BASIC B9-7 |152+0.05 |152+0.05 | A2, B1, B2, B3, C2
SE | 0,00 BASIC B9-8 |1,98+0.05 |1.75+0.05 | B, B2, B3
TOP_VIEW

18

“— D1

¢ |O

* 1O

i
0 G}—f
51O

PIN Al _/ 1
INDICATOR

ofe:

3

BOTTOM VIEW

—DRAWING NOT TO SCALE—

NOTES:
All dimensions in millimeters.

1

2
3.
4

scribe lines.

. Outer dimension (D & E) Is defined by center lines between

Marking shown is for package orientation reference only.
Number of characters and lines vary per product.

MaxFilm parts/pkg codes.

0.025-0.05

. All dimensions are applicable to Leaded (=), PbFree (+>, and

Backside Coat (Optionald

_t

A2

-

SIDE VIEW

V1 AKX/

[APPROVAL

PACKAGE OUTLINE,
9 BUMPS, 3X3 ARRAY, UCSP (B> PKG.
DOCUMENT CONTROL NO.

21-0093

REV.
M| A

MNAXIMN



http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0093.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0109.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0101.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0139.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0108.PDF

R, BEE/ TS,
1.4AWZE S F I FE K &5

HEEL ()

AT AT B £ SMIAS BRIR BE75 %), 3157516 china.maxim-ic.com/packages . #i7E R, HHE 4T+,

“#7E-7 URRROHS IR

AR RS AR RRTFH, HEREFHSERAL, SROHSRETLXK.

E DETALL A—_| E2
L I~
T I e o] NS
— s Uy
AN | |
w1 —E
2 0.35x0.35
7,7, I N
7/ t= -
700000, kK | —m——— — —
7 B
/7222 1 T OO 0w 1 o
1 e |=— !
- 1/ TOP_VIEW SIDE_VIEW Bl o REF. L
INDEX
AREA BOTTOM VIEW
DETAL A
& (R IS OPTIONAL) £
s i
A2 -
J_ T—>||§||<— TERMINAL TIP _>||§||<— f
]_ T EVEN TERMINAL ODD TERMINAL
Al
SIDE VIEW /W11 /VI
"PACKAGE DUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
[APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0137 J A
I/ 19
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MAX9718/MAX9719

19 % =]

i /K&,

1.AWER S #ﬁlﬂ%ﬁb&aﬁ

I Bl I EPR MBS BEAREAT R, A

china.maxim-ic.com/packages . ii; [T & ,

AR RS AR RRTFH, HEREFHSERAL, SROHSRETLXK.

20

EIEE (%)

Sk T L N ”11%‘%/7“R0HSH(MQ

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 T633-2 6 [ 1.50+0.10 | 2.30£0.10 [ 0.95BSC | MO229/WEEA | 0.40+0.05 | 1.90 REF
D 290 | 3.10 T833-2 8 | 1.50+0.10 | 2.30+0.10 | 0.65BSC | MO229/WEEC | 0.30+0.05 | 1.95REF
E 290 | 3.10 T833-3 8 [ 1.50+0.10 | 2.30£0.10 | 0.65BSC | MO229/WEEC | 0.30+0.05 | 1.95REF
A1 0.00 | 0.05 T1033-1 10 | 1.50£0.10 | 2.30+0.10 [ 0.50 BSC | MO229/WEED-3 | 0.25+0.05 [ 2.00 REF
L 0.20 | 0.40 T1033MK-1 | 10 | 1.50+0.10 | 2.30+0.10 | 0.50 BSC | MO229/WEED-3 | 0.25+0.05 [ 2.00 REF
k 0.25 MIN. T1033-2 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC | MO229/WEED-3 | 0.25+0.05 [ 2.00 REF
A2 0.20 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
T1433-3F 14 | 1.70+0.10 | 2.30+0.10 [ 0.40 BSC ---- 0.20+0.05 | 2.40 REF

NOTES:

. COPLANARITY SHALL NOT EXCEED 0.08 mm.
WARPAGE SHALL NOT EXCEED 0.10 mm.

"N” IS THE TOTAL NUMBER OF LEADS.

N O~ UN

. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

9. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+) PKG. CODES.

—DRAWING NOT TO SCALE-

. 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.

AKX/

[APPROVAL

PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
DOCUMENT CONTROL NO.  |REV.

21-0137 J |5

MNAXIMN
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K. EEE/ TIEE.
1.AWER S fﬁlﬁi}:ﬁiﬁ#

H4EEE (1)
TN B AT 1) 2 AN A BRI A4 J, 1154514 china.maxim-ic.com/packages . 11 &, #HEELH Y “+7. “#7 8k ”fl%%ﬂ“RoHSH(MQ
HEER ] B A AR YRR TR, AEEEH S5EEA5, SRoHSIKEATLX.

— DL| 0116 | 0120 | 295 | 3.05

(ﬁ,_)

w

- I‘_ N INCHES | MILLIMETERS | |3

h o e —_ - DIM[ MIN | MAX | MIN | MAX g
uBnBelnlE A | 0037] 0043 094 | 110 &

nlnEnln -f- A HHH M EXPOSED AL| 0000 | 0.006 | 0.00 | 015 %

MARKING ~{ | m PAD A2] 0,030 | 0037 075 | 095 =
-

o

N

D2| 0114 | 0118 | 289 | 3.0
El] 0116 | 0120 | 295 | 3.0S

AAAA

E v + E2| 014 | 0118 | 2.89 | 3.0
QB/ ”0'501““1 E | 0187 0199 | 475 | 5.05
J_- L L |0.0157 |0.0275| 0.40 | 0.70
030 _ (1] 0037 REF | 040 REF

t 0.007 | 0.0106] 0.177 | 0.270

b

e | 00097 BSC | 500 BSC
LU e L c_[0.0035]0.0078 | 0.090 [ 0.200

S

o8

0.0196 REF 498 REF

X

oo 0 [ & | o0 [ &
TP VIEW BOTTOM VIEW *X | 0.087 | 0.095 | 2210 | 2515
XY | 0062 | 0074 | 1575 | 1880
D2 E2 * EXPOSED PAD
| | oece
PLANE

= SN A L
TEH:%H&EH:‘TJT \34 B

FRONT VIEW SIDE VIEW

- L

1"

L1

—_—

NOTES:

L. D&E DO NOT INCLUDE MOLD FLASH.

2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm (006",
3. CONTROLLING DIMENSION:  MILLIMETERS.

4. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002" @ M/VI/J‘I/VI
. MEETS JEDEC MO187. 5

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
7., COPLANARITY SHALL NOT EXCEED 0.10mm. PACKAGE OUTLINE, 10L uMAX/uSOP, EXPOSED PAD
APPROVAL DOCUMENT CONTROL NO. REV. 1/
D

-DRAWING NOT TO SCALE- 21-0109
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. EF
1.AWER S fﬁlﬂzﬂiﬁ#

i /K&,

I Bl I EPR MBS BEAREAT R, A

china.maxim-ic.com/packages

AR RS AR RRTFH, HEREFHSERAL, SROHSRETLXK.

22

ETEE

EIEE (%)

L BRI CT, TE ”11%‘%/TR0HSH(M°

&
PIN 1 _,_//%
MARK AREA AAA !
PRIIIDUCT_//
MARKING
TOP_VIEW
E1l
SE
el
I
© O[O Off;
1O OI0 O |
OO0loo],"
O 0O GE
PNaL_f 1 2 3 4 e

INDICATOR

BOTTOM VIEW

—DRAWING NOT TO SCALE—

%)
[
i
VARIABLE o
COMMON DIMENSIONS PKG. DIMENSIONS DEPOPULATED 8
o | 06290.05-008 CODE o E SOLDER BALLS 2
©
Al | 029002 Bl6-1 | 2.02£0.05 | 20240.05 | NONE -
a2 | 033 REF. Bl6-2 | 2.02£0.05 | 2.02+0.05 | B3, C3
b | 9035003 Bl6-3 | 2.02£0.05 | 2.0240.05 | B3, C2
DI | 150 BASIC Bl6-4 | 2.02£0,05 | 2.02+0.05 | B2, €3
El | 150 BASIC Bl6-5 | 2.02£0.05 | 2.02%0.05 | B2, B3, C2, C3
e | o050 BASIC Bl6-6 | 2.020,05 | 2.02+0.05 | €3

SD 0.25 BASIC

SE 025 BASIC

NOTES:
All dimensions In millimeters.

S W

scribe lines.

. Outer dimension (D & E) is defined by center lines between

. Marking shown Is for poackage orientation reference only.

Number of characters and lines vary per product.

y,

0.025-0.05
Backside Coat <Optionald

S ASATASS

SIDE VIEW

1
A2
T

. All dimensions are applicable to Leaded ¢-), PbFree <+, and
MoaxFilm parts/pkg codes.

/W AKX/

APPROVAL

TiLE:
PACKAGE OUTLINE,
16 BUMPS, 4X4 ARRAY, UCSP (B> PKG.
DOCUMENT CONTROL NO.

21-0101

REV.
1A

MNAXI N
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LK. EEE/ TS,
1.AWER S #ﬁlﬂ%}:ﬁiﬁ#

HEEE (%)

IR 1226 MR B FE £ 7, 15451 china.maxim-ic.com/packages . 57T &, AT “+". 478 “-” (L ERRoHSIRZ
HER PO RO AR RE TR, HEEERHS5EEE X, SRoHSIRETLE.

2X @
o AJod5[C ‘;
I
|~— D2 —~] =
D/2 —o] —| pase z
I— 2X K |-— I_ Lé
%KING — _-I T OT OO I
N (\I
_ | =
— —
ANBA | o = = T
I A — - E2'/2
1 NE-D X —
&} ij_ T a V=R + = E2
( 1 | ] I
I N W T =N
N -
DETAILA—/ ﬁhﬂﬂﬂh
INDEX AREA 12 3
(D/2 X E/2 Bl \_ A
A\ ¢ A (035035
— <ND-D X
TOP VIEW BOTTOM VIEW
¢
(R IS OPTIONAL)
‘ //l010|C EH— \TERMINAL "
A\ Sl foooodm SEATING PLANE S
SN VAKXV
SIDE VIEW A TE:
PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.75mm
(APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE-— 21-0139 1 é
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X, EF
1.4w‘£7’7‘ﬁﬁw§$ﬁfﬁﬁ§

i /K&,

HEEE (%)

W$EﬁMﬁ %ﬁh,ﬁﬁﬁﬁ%,%ﬁﬁ china.maxim-ic.com/packages. ifi¥: &, FHREMILHNT“+7. “#72k “-7 (LFRRoHSIRZA .
AR RR S AR RBEFN, HEERN SR, SRoHSKRETLX.
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2
REF. | MIN. |[NOM. | MAX. | MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NOM. | MAX. CODES MIN. | NOM. | MAX.| MIN. | NOM. | MAX.
A 0.70 [0.75 [ 080 [0.70 [ 0.75 | 0.80 | 0.70 [ 0.75 [ 0.80 [ 0.70 | 0.75 | 0.80 | 070 [ 0.75 [ 0.80 Ti1244-3 | 1.95 | 210 [ 225] 195 [ 210 [ 225
Al 0.0 [002 [005[ 00 |002 o005 | 00 [002 [ 005] 00 | 002|005 | 00 [002 005 Ti244-4 | 195 | 210 [225] 195 [ 210 [225
a2 0.20 REF 0.20 REF 020 REF 0.20 REF 0.20 REF Ti644-3 | 1.95 | 210 [225] 195 [ 210 [ 225
b 025 |0.30 [ 035 [025 | 030 | 0.35 | 0.20 [ 0.25 [ 030 | 048 | 0,23 | 030 | 045 [ 020 | 025 Ti644-4 [ 195 | 210 [225] 195 [ 210 | 225
D | 390[400 [ 410 [390 [ 400 [ 410 | 390 400 [ 410 [390 [ 400 | 410 [3.90 [ 400 [ 410 T2044-2 [ 195 | 210 [225) 195 [ 210 | 225
E | 390400 [ 410 [390 [ 400 [ 410 | 390] 400 [ 410 [3.90 [ 400 | 410 [ 390 [ 400 [ 410 T2044-3 [ 195 | 210 [225) 195 [ 210 | 225
e 0.80_BSC. 065 BSC. 0.50 BSC. 050 BSC. 0.40_BSC. To444-2 | 195 | 210 [225] 195 [ 210 [225
Kk 025] - [ - Joas | [ - Toes] [ - Toes] -] - Joas] - - Te444-3 | 245 [ 260 [ 263] 245 [ 260 ] 263
L 0.45 [0.55 | 0.65 [ 0.45 [ 055 [ 0.65] 0.45] 055 [ 0.65[ 0.30 [ 0.40 [ 050 [ 0.30 [ 0.40 [ 0.50 Te444-4 | 245 [ 260 [ 263 | 245 | 260 | 263
N 12 16 20 24 28 To444N-4 | 245 | 260 | 263| 245 | 260 263
ND 3 4 5 6 7 Te444M-1 | 245 | 260 | 263 | 245 | 260 [ 263
NE 3 4 5 6 7 Teg44-1 | 250 | 260 | 270 | 250 | 260 [ 270
| Jedec WGGB WGGC WGGD-1 WGGD-2 WGGE
NOTES

L

2

%

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-012, DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER

MAY BE EITHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11, COPLANARITY SHALL NOT EXCEED 0.08mm.
12, WARPAGE SHALL NOT EXCEED 0.10mm.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, %0.05.
14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
15. ALL DIMENSIONS ARE THE SAME FOR LEADED (-> & PbFREE ¢+) PACKAGE CODES.

—DRAWING NOT TO SCALE—

Va4V . 4Vi4d

ITLE:
PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.75mm
[APPROVAL [DOCUMENT CONTROL NO. REV. 2 |
1|4

21-0139
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K. EEE/ TIEE.
1.AWER S #ﬁlﬁ%}:ﬁiﬁ#

#HEEFEE (L)
WFH R =SS BN 876 /&), 1541 china.maxim-ic.com/packages . i1 2, FEEHMEHAY“+7. “47 8k “-” (L RRoHS K7 .
HER PO RO AR RE TR, HEEERHS5EEE X, SRoHSIRETLE.

100—| |- X
MARKING

A Q0000

TSSOP 4.4mm BODY.EPS

6126 XVYIN/8LLEXVIN

A—u—u

EXPOSED

__/

Ee T TP

2
|
riimii(imtmimt Y RTI) N e — L ©
-7 - | T
D E
SIDE VIEW END VIEW

PARTING WITH

oes BSC PLATING—_| ~ —qu
é ILI- moe Je” 1T | M AKXI

METAL-—

LEAD TIP DETAIL
"PACKAGE OUTLINE,
DETALL B TSSOP 4.4mm BODY, EXPOSED PAD
[APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0108 J é
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/i95%

L]

i /K&,

1.AWER S #ﬁﬁ%ﬁ@iﬁ#

1&3T/h &
fEiTS ALK 8 e R
5 2/08 T 7 5 17
6 3/09 TEE N B T 5 R GAs BRI 1,13
. 410 T T OB 16T BRUCSP 45 0 FE e B AR, T IE T MBI 1 -
B, /

Maximit R iS4k

HREL 4R A5 100083

L 8328154

EHE: 8008100310

FEi%: 010-6211 5199
f£E: 010-6211 5299
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