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ABSOLUTE MAXIMUM RATINGS

HVIN to AGND or DGND .......ccccoooviiiiiiii, -0.3Vto +6.0V
AVDD, DVDD to AGND or DGND........c..ocooiiinn -0.3Vto +4.0V
FSEL1, FSEL2, LNASEL,

....... (DGND - 0.3V) to (HV|N + 0.3V)
(AGND - 0.3V) to (AVDD + 0.3V)
Continuous Power Dissipation (TA = +70°C)

32-Pin Thin QFN (derate 34.5mW/°C above +70°C)....2759mW

Operating Temperature Range
Storage Temperature Range
Maximum RF Input Power
Lead Temperature (soldering, 10s)

-40°C to +125°C
....-65°C to +150°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 conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = HVIN = +2.4V to +3.6V, frRr = 308, 315, 418, and 433.92MHz;
Ta = -40°C to +125°C, unless otherwise noted. Typical values are at AVpp = DVpp = HVIN = +3.0V, fRF = 433.92MHz,

PRFIN = -80dBm, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage (3V) Voo | HVIN. AVDD, and DVpp connected 2.4 3.0 3.6 v
to power supply
HV|N connected to power supply,
Supply Voltage (5V) HVIN AVpp and DVpp unconnected from 45 5.0 55 V
HV|N, but connected together
Operating, 1x | 6.2
315MHz (3V) e 19 X LNA
Operating, 2x ILNA 6.8
Operating, 1x | 6.4
315MHzZ (5V) =P, X LNA
Operating, 2x ILNA 7.0
Supply Current IDD - mA
Operating, 1x ILNA 6.4 8.7
434MHz (3V) ,
Operating, 2x ILNA 7.0 8.6
Operating, 1x | 6.6 8.4
434MHz (5V) e, X LNA
Operating, 2x ILNA 7.2 9.2
Al | Ta = +25°C 0.02
igita _ N
Shutdown Current (3V) ISHDN inputs low Ta = +85°C 0.1 PA
Ta = +125°C 0.85 6
Al diaital Ta = +25°C 0.6
igital _ 5
Shutdown Current (5V) ISHDN inputs low Ta = +85°C 14 uA
Ta = +125°C 4 7
Time from EN = high to final signal
Startuo Time ¢ detection; does not include 250 S
P ON baseband filter or data- H
slicer reference settling
DIGITAL I/O
Input High Threshold VIH 0.9 x HV|N V
Input Low Threshold ViL 0.1 x HVIN V
2 AXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = HVIN = +2.4V to +3.6V, frr = 308, 315, 418, and 433.92MHz;
Ta = -40°C to +125°C, unless otherwise noted. Typical values are at AVpp = DVpp = HVIN = +3.0V, fRF = 433.92MHz,
PRFIN = -80dBm, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) HVIN = +3.6V 8 15
Input High Pulldown Current lIH pA
HVIN = +5.5V 20 40
HV|N = +3.6V <1 1
Input Low-Leakage Current I pA
HVIN = +5.5V <1 1
Output High Voltage VOoH ISOURCE = 500pA HVIN - 0.4 V
Output Low Voltage VoL ISINK = 500pA 0.4 \
VOLTAGE REGULATOR
Output Voltage | VREG | 2.5 3.0 3.5 Y

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = HV|N = +2.4V to +3.6V, fRr = 308, 315, 418, and 433.92MHz;
Ta = -40°C to +125°C, unless otherwise noted. Typical values are at AVpp = DVpp = HVIN = +3.0V, frRF = 433.92MHz,
PRFIN = -80dBm, Ta = +25°C, unless otherwise noted.)

cVOLXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Maximum Input Level 0 dBm
315MHz Operating, 1x ILNA -107
setting Operating, 2x | -110
Sensitivity (Note 1) P - g LNA dBm
434MHz Operating, 1x ILNA -106
setting Operating, 2x ILNA -109
Receiver Image Rejection 45 dB
LNA/MIXER
i 2x | 315MHz 0.94-j3.2
Input Impedance (Note 2) Z11 Normalized to LNA J
50Q 2x IL.NA 433.92MHz 0.94-j2.1
i i 1x | 315MHz -47
1dB Input Compression Point P1B LNA dBm
(Notes 2, 3) 2x ILNA 315MHz -52
Input-Referred 3rd-Order Intercept 1x ILNA 315MHz -37
. [IP3 dBm
Point (Notes 2, 3) 2x ILnA 315MHz -42
LO Signal Feedthrough to -80 dBm
Antenna
Mixer Output Impedance ZoutmIx 330 Q
1x ILNA 315MHZ 52
' . 330Q IF filter 2x ILNA 315MHz 57
Voltage Conversion Gain load dB
(Notes 2, 3) 1x ILNA 433.92MHz 47
2x ILNA 433.92MHz 52
IF LIMITING AMPLIFIER
Input Impedance Z11 330 Q
-3dB Bandwidth 10 MHz
AXIMW 3




MAX7042

308MHz/315MHz/41 8MI;Iz/433.92MHz‘
BN, FSKX=/\AFOF1>L>—/Y

AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = HVIN = +2.4V to +3.6V, frr = 308, 315, 418, and 433.92MHz;
Ta = -40°C to +125°C, unless otherwise noted. Typical values are at AVpp = DVpp = HVIN = +3.0V, fRF = 433.92MHz,
PRFIN = -80dBm, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Frequency fIF 10.7 MHz
RSSI Slope 10 16 21 mV/dB
FSK DEMODULATOR
Conversion Gain 1.1 2.1 3.0 mV/kHz
ANALOG BASEBAND
Maximum Peak-Detector Bandwidth 50 kHz
Maximum Data-Filter Bandwidth BWpDF 50 kHz
Maximum Data-Slicer Bandwidth BWps 100 kHz
Maximum Data Rate Manchester coded 33 kHz

NRZ 66

CRYSTAL OSCILLATOR

(frRF-10.7)

/32 MHz

Crystal Frequency fXTAL

Crystal Load Capacitance 45 pF

Note 1: 0.2% BER, 4kbps, Manchester coded, 280kHz IF BW, +50kHz frequency deviation.

Note 2: Input impedance is measured at the LNAIN pin 2x ILNA. Note that the impedance at 315MHz includes the 3.9nH inductive
degeneration from the LNA source to ground. The impedance at 433.92MHz includes a OnH inductive degeneration con-
nected from the LNA source to ground. The equivalent input circuit is 47Q in series with 3.2pF at 315MHz and 47Q in series
with 3.5pF at 433.92MHz.

Note 3: The voltage conversion gain is measured with the LNA input matching inductor, the degeneration inductor, and the
LNA/mixer resonator in place, and does not include the IF filter insertion loss.

IR EIE
(Typical Application Circuit, Vpp = 3.0V, frr = 433.92MHz, IF BW = 280kHz, data rate = 4kbps Manchester encoded, frequency
deviation = +50kHz, BER = 0.2%, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. RF FREQUENCY
(1x ILna) (2x ILna) (1x ILna)
72 T = 8.0 o 7.0 2
7.0 e s 78 12‘5 c -+ :
S . +125° s N 3
68 +85°0 — | 76 A — - :
—_ N —_ o Py o /
E 6.6 _— E 4 L // E 66 =157 a "
e | = > = ><,/ " = R - ‘0 —
jw} ) 72 A +85°C [ ]
£ 64 // & / g 64 - 7 hd
S 6 " N 3 10 X S, = 125°C
. o °| > .
§ 0 +25°C / E 6.8 +25°C § e
AR — 3 66 3 60
58 y ™ *
\ 6.4 Ly &
/
58 -40°C
56 -40°C b2 p=—" -40°C T \
54 ‘ 60 55 L2
24 27 30 33 36 24 27 30 33 36 300 325 350 375 400 425 450
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) RF FREQUENCY (MHz)
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(Typical Application Circuit, Vpp = 3.0V, frr = 433.92MHz, IF BW = 280kHz, data rate = 4kbps Manchester encoded, frequency

deviation = £50kHz, BER = 0.2%, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. RF FREQUENCY

(2x ILnp) DEEP-SLEEP CURRENT vs. TEMPERATURE
75 ‘ = - 1000 8
73 /+125°c/ g 50 g
_ - o N S
ERAN e +85°C . =
= ] £ 600
£ 69 [=* +25° 3 Vg = +36V
3 o 0 - %
E 67 ﬁl 400 Vee =+3.0V
=] &
B 65 =
I 200 Vee = +24V
6.3 — -40°C
* o - |
6.1 0
300 325 350 375 400 425 450 40 15 100 3% 60 8 110
RF FREQUENCY (MHz) TEMPERATURE (°C)
BIT-ERROR RATE vs. AVERAGE INPUT POWER SENSITIVITY vs. TEMPERATURE
(2x ILna) (1x ILa)
100 5 -103 s
fRF = 433.92MHz H 2
iy g 104 / 5
= \ £ -105 7
o -
oc >
£ 1 \\ = 106 //
i 0.2% BER 2 i - 433.92Hiz_|_
N S A — /S0 B VP W & 107
N\
0.1 / \ ” /
fRF = 315MHz \ ) fRF = 315MHz
0.01 | -109 |
A7 115 113 111 <109 107 40 15 10 35 60 8 110
AVERAGE INPUT POWER (dBm) TEMPERATURE (°C)
SENSITIVITY RSSI AND DELTA
vs. FREQUENCY DEVIATION vs. IF INPUT POWER o

'FREQUENCY DEVIATION IS |
N\ | | MEASURED FROM 0 TO PEAK

102 \\ 15 RSSI f/_
12 /

-104

-100 - 18 ‘

MAX7042 toc10

N

g
= { =
= AN 3 09 /
= -106 % \
= \ s
& 108 \ 0.6 /
\\\ J DELTA
10 \L 03
12 0
1 10 100 -90 -70 -50 -30 -10 10
FREQUENCY DEVIATION (kHz) RF INPUT POWER (dBm)

MAXIMN

DELTA (%)
FSK DEMODULATION OUTPUT (V)

-3

BIT-ERROR RATE

SENSITIVITY (dBm)

BIT-ERROR RATE vs. AVERAGE INPUT POWER

100

0.1

0.01

(1x ILna)

— fRF = 433.92MHz
N
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fRF = 315MHz \
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(Typical Application Circuit, Vpp = 3.0V, frr = 433.92MHz, IF BW = 280kHz, data rate = 4kbps Manchester encoded, frequency
deviation = £50kHz, BER = 0.2%, Ta = +25°C, unless otherwise noted.)

SYSTEM GAIN vs. IF FREQUENCY SYSTEM GAIN vs. IF FREQUENCY IMAGE REJECTION vs. TEMPERATURE
(1x ILna) (2x ILna) (1x ILna)
50 o 60 : : . 60 .
//—M £ UPPER SDEBAND |2 ‘ ‘ "
£ 50 5 | for = 433.92MHz e M e |-
40 i\ UPPER SI‘DEBAND‘ Z . e _ 50 - 1 — :
= FROMREN | = FROMREN —] B [ iR = 315MHz
€ w \ T0 MIXOUT g a\ T0 MIXOUT =z X
S 450B IMAGE | oc _ 433 goMH; = 450B IMAGE +— roc 433 00MH— £
3 REJECTION | 3 REJECTION 2
= 2 = ‘ =30
5 5 2 iy
[d>)
> 10 7 LOWER SIDEBAND & o \ A\I\TER SIDEBAND = 0
’ =
Y, \V
0 - 0 V\-/ 10
10 10 0
0 5 10 15 2 25 30 0O 5 10 15 2 25 30 40 15 10 35 60 85 110
IF FREQUENCY (MHz) IF FREQUENCY (MHz) TEMPERATURE (°C)
IMAGE REJECTION vs. TEMPERATURE NORMALIZED IF GAIN
(2x ILna) vs. IF FREQUENCY
60 © 0 / ~
s | e = 43392MH2 1 3 / \ g
/_—’-‘ = o =
s s | LU
= 40 |— frr=315MHz =%
3 = \
= &)
(&) [T
=3 a9
o & / \
2w 20
) =L \
10 15 ¥
0 18
40 15 10 35 60 8 110 1 10 100
TEMPERATURE (°C) IF FREQUENCY (MHz)
$11 vs. RF FREQUENCY
0
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(Typical Application Circuit, Vpp = 3.0V, frr = 433.92MHz, IF BW = 280kHz, data rate = 4kbps Manchester encoded, frequency
deviation = £50kHz, BER = 0.2%, Ta = +25°C, unless otherwise noted.)

INPUT IMPEDANCE
$11 SMITH PLOT OF Rriy vs. INDUCTIVE DEGENERATION
MAX7042 toc20
> 70 — -150
s fRF = 315MHz
g ~
e 60 —>><;;m———fﬁm 160 &
— N o =
2 d 2
(NN} =
S 50 > - A70 3
g //” a
=S A1
Z p 80 &
= REAL IMPEDANCE =
= 15}
o =
Il :
30 IMAGINARY -190
IMPEDANCE
20 - -200
1 10 100
INDUCTIVE DEGENERATION (nH)
INPUT IMPEDANCE PHASE NOISE
vs. INDUCTIVE DEGENERATION vs. OFFSET FREQUENCY
90 SRR 100 -70 T T T S
frF = 433.92MHz fog = 315MHz E
80 - R === N £
L] w8 T =
a7 Uy = frF = 433.92MHz R\
ot IMAGINARY g S 0
2 60 |— IMPEDANCE ¢ = o
o e & &
2 L// 420 = Z \
= 50 = z = \
= = g
= Z = 110
= REAL IMPEDANCE_| |\ 3 =
30 =
20 -120
20 -140 -130
1 10 100 100 1k 10k 100k 1M 1OM
INDUCTIVE DEGENERATION (nH) OFFSET FREQUENCY (Hz)
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it ¥ 55 BF
W E4 W AE
1,2 N.C. BHE L. WET IO EINTIHET,
3,25, 32 N.C. BT L. NEERL L,
4 RSSI INY TP EREEBEEA T —FHD
5 XTAL2 KEAN2, ACHEESINAZL) 77 LV RICEK D TXTALAERE T2 ENTEET,
6 XTALT KEANT, XTALHACKES ENAE ) 77 LV RCE D THRESNTIVDIEEIE. GNDIZ/NA/SZLET,
7HOJEREE. AVppld. +5VEIERE. +3.0VOREL £1L —2ICBman:d, HFICTED
/ AVDD | 25548 L7=0. 1uF B K 0220pF D> 7 2 TAVppEGNDIZ/ N1 /32 L E T
8 LNAIN &/ AZXT T AN ACRRETDRENHIFET,
9 LNAspe | HBA LI OTATRAD IR L= AVADE/ AT TD) =20 INAMANA 2V E=T 2 2%
REITDICII. A0 5ECNDICERLET,
10 LNAOUT |1&/ A X7 T, MIICH Vo T4 5 %BLTAVpplCER L £9 . MIXINHICACHES L 9,
11 MIXIN+ | SFHYIEREEA S, INABDEACKRESBDRELNHUFET,
12 MIXIN- IFYREBAND, DT Y TAVppFE=IFAGNDIZ/NA /SR L E T,
13 MIXOUT [330QMD I FHHH, 10.7MHZDIF 7 1 LY DABITEHE LTI,
14 AGND 7FraJoZ> R
15 IFIN- 330QMIFY 2 v &7 TREAN, AT HTAGNDIC/NA/SZLET,
16 IFIN+ 330QMIFY v &7V TIEREAN . 10.7TMHZDIF 7 4 LY DEAICERL 9,
17 PDMIN |ERSBENDRELNILE—TREEEHD
18 PDMAX |{ERSBHIDBRRLNIVE—DiEHERE
19 DS- F—HY R TA T REBAD
20 DS+ T—F AT ATIEREEATS]
21 OP+ YL UF—BF—5TAIIBDANRT >V TIEREAS
22 DF T—=FTAWNETTA— RNV D /=R, FLUF—BFT—5T4IIDT 14— /Ny TRAN
23 DGND FTAOIINTTUR
TAOFINNEBREL, HFICTEDREINAZELZ0.0TWFSKU220pFD a7 TDGNDIZ/ N1 /YR
24 DVpp LEd,
o6 eN | TR WETTNT Y ENTNE T, BEBECTDICENTICLET. T/ A RED Y
NDE—RIZTDICIE. O—ICTDH. FIREFRREBICLET,
27 FSEL1 BIREERIGF1(R1228B), RESTTILY D ENTWET, OV INABEICTDICIE. ENICERLE T,
28 FSEL2 BIRERIRIGEF2(R122R), WHTTINIV SN TNET, OV INIEEICTDICIE. ENICERLET,
SEXERAN, +3VEIEDZESIF. HVINZEAVppS L UDVpplciEfiL 9, +OVEIEDIFESIL.
29 HVIN HVIND&ZE+BVIZEH L £ 9, RFICTEDRIFIAFELZ0.0TpFH L U220pFD a7 > HTHV )N
AZAGNDIZ/NA /82 L ZFET,
30 DATA Li—N\F—=5Hh
3 LNASEL | LNA/ P ABRERIETF, WEFT TS SNTIET, IMNABROBAIZLNASELEZ DS Y o 0—IC58E
L. RINABRDBEIILNASELZO D v INAITERELE T, OV INAEEICTDITIE. ENICERLE T,
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F27P202a2F47PI3 L

LNAQUT MIXIN+  MIXIN- MIXOUT  IFIN- IFIN+

[m] [ [e] [6] [s] [o]

IMAGE
REJECTION U mgswe
LNAIN| 8
LNASRC | 9 |
AGND [ 14 RSS — 4] rssi
XTALT | 6 f— = — Y
1 BS v [* VOO !
| == FSK FSK !
| eg * f DEMODULATOR !
XTAL E—~ |
! ) PHASE LooP RoF1 1|27 | FSEL1
; DETECTOR [  FILTER 100kQ ;
EN[26] | !
l Rop
! 100kQ !
; EXPOSED MM !
DVop [ 24 PADDLE* MAX7042 +H—e E FSEL2
| —l— FSK ‘
‘ DATA -
DGND E | FILTER
1 | ] ] ] !
: N ! N ! N ' ‘ E LNASEL
w 3.0V !
HVi @ 1 REG 1
woo 7| > 30V 1 1

*MUST BE CONNECTED TO AGND.
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®R1. AREERR

FREQUENCY
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0 0 308
0 1 315
1 0 418
1 1 433.92
&/ 14 X727 (LNA)

LNAE. FYTICHMTTDA IO TATT 4T3
L—23 fEDAHRA—-RT7VTTY, FIBE/ A
TS, INAADDOT7 T FEEEREE. LNAKD
EIFHFADBOLCY VIEIBEOMESICREFLF T,

d—FI3. MAX7TO042MDLNANA P ABR=ZHRET D
ZENTEZT, LNASELAAZEDT. 0.6mA~
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BReaHTELE T, LNASELZOD Y IO—ICERET
BSELNADNEBDINA P RABREHET DI OICERES
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ABRERELTDE, ERBEZEBHICLTRE
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FYUTMITDA VI OTATTFa T L—23Y
3. 1252057 LNASRCEAGNDDOBICHE#HK T D
ETCEBRENEY, COA 2T 05K DTLNAINIC
BITBDZANAVE—FT VZADERBIBHEBES N,

10

TUVRERD L -7V FFHREDEANA Y
E—5 2T 2EADZRCAVET, 5000
AHAVE—FVADIDA VT 05 DAMES
315MHZzTl33.9nHT. 433.92MHZzTlZ0nH(E> 3 — )
TIH, TUVRERD ML — 2L 2HEEST
ET, AVIIIVREANAVE—T V2 EDBR
3. EEEERMESBL TS0,

LNAOUTICE SN BLCH Vo T AL F . L2ECO
THRREINTF T ([IREEEER]238), FETS
RFADBREICHEIFT DL SICL2ECOBRIRLET,
HIRERAIE. RN SROONET,

1

f =
2mJLTOTAL X CTOTAL

ZZT. LyoraL= L2 + LparasiTicsTd . CrortaL =
C9 + CparasimicsEd ) £

LparAsITICSE CparasITICSICIE T > REMR b L —
NYT—DDmF. TFHTOADAVE—F R,
LNADHE AV E—F VR EEDA VT OIT I EBE
NEFEFNTNEYT, SARTCIIINSDFERD EEE
TDZENTET, Y0 TA4INYDORLEREIC
BABEEERRIIBENHYET, ¥ 7EKOH
DERHMERELLT DHICIE. SRICBITDERRD
WMETY, FEBEITBESPF~T7pFTT,

Y0 DERBREAEET DRFERMOF D ERE
ThdIEEERTRIIYTDICIE. UTFTD2DDEED
HYUET,

1) IFZ10.7MHzIZ#F5 9 72 OICRSSIBE (I F4) &
ERLEND, KRFERBZNEMEE L. RFEIRE
ELORAKEE (FXTAL x 32)0@EAEZA—TL &
Jo HIRIFICRSSIBEDE—Ih'H W FT ., S8
VU —ZUIIXTALTICACHEE = . XTAL2IRFI3T >
RANDAC/NA IR 2R/ DREN DY T T, RN
DEREN/ NI —Id. -10dBmT 9,

2) XY RND—=OTFF oA EFED>T, HiIkZBEL
F9, AYRNT—=OT7FZAHFHLSDR—KM1D/N
—EL—=NXNDAATHY., ZTD/NT—IZ
-30dBMLATF TH2DWEN B F T, RFIRZ Y77
EBMEIND)RLEREZBHIE-AMIAY TA
o>C. yONT—ZERL. XY NIJ—0T7F
TAFANDKR—R2ADELTHRESEZT, 2D
AV IDIF7HEIVIA T OZICEELUTEEY D
WEBLHYFITH, BEIETENTLES 0,
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308MHz/315MHz/418MHz/433.92MHz,

BEH, FSKX—=/\ANFO51>L—7%

TO FSK
— BASEBAND FILTER
AND DATA SLICER

PHASE CHARGE
DETECTOR PUMP

LooP
FILTER

10.7MHz VCO
2.1mV/kHz

1. FSKESABPLLYOY OS5 AT IS A

Iy

MAX7042MD3EDHEREIT. I FHDRE A A —JkRE

BEET T, COTNARIFI. BLOT7 TV r—23y

tﬁ{mﬁ;m:l‘/ RTY RSAWT ALY DAREIZKED K
SICEBHESNTIVET, SAWD 1 ILF A FEHERNFISIG.

FﬁrEFODmL TFoTTEDBEDERL. ERERED

TN zbotojz NDBIE T,

IFYEIUS. O—H1 ROFEAGFHBLSE, fio = ke - fip)
l[CEDT. RFADZZ10.7MHzOHRBRIRE(F)NIQS
DVAVN= AT HOEFHEIFTTY,
RICA A—=TDRERRKIS. ChoDESEFEELTH
ASABDIBEMLE A A—DBREETNE T, FV I
BEINAA=DBREDOREDIC/NAYT A ROZFEAD
AHRERIBEICIE. O—HY A ROFAHLNDBETT, IFHA
lEV— 7407 —IC&>TEEFHE., 330QDEEH)
AVE=FURIBDESINATFRESNnT, Fv 7
HAEDI30Q IV IIFTIA4INEEA T TTI—R
W E9d, B8, MIXIN+EMIXIN-ISHEERICE L T,

71—ZX0v2)L—T(PLL)

PLLTOvY OIS, UMEHE. Fv—IRK T/RE

)l/ TT740%. BEFEFERSE(VCO). JFEHE32
NEZR. BIOKBRRETHBERSNTNE T, ZD

PLLICIFSMIITERRISAETY . RF. IF. BLUEHE

ERE DB DBFRIIRANTRENE T,

(fRF - fIF)

f -
REF =

(BREZRBE(TDIEHID)IFEEEER/IMNITDICIZE
BERRMOFBRREER/NRICHHEI LT,

MAXIMN

R EREE(F)

IF8BIE. Fv TICOMHIDES I v o T ILY EDEE
2D IHICERD3I300aTERMHL I T, 6EDHE
ACHEE) 274207 T71E. K¥I65dBDO2FEEERK
LEd. SOUIT4207 > 7F. 3dBFEIEA K
1OMHz THULEPR# AN 0. 7MHz IFRDREGAIDICH D
BHIANIIATOREERATCNET. UI VY
DHEAIIIFESZER T DIHICPLLICHEE S 1.
2. 1mV/kHzDERER TRX—X /N RBENER S
&9, RSSIEEI. ¥916mV/dBOERTIFESL NIV
DOOJIIGLDCHENZER L& T,

FSKiE:Rs5

FSKER23(310. 7MHzOREPLLZ B (\CTRFZE AN
HEHL. BRMOEZHEB1IEHIEBOELTHELE
9, PLLIERTICRRENTVE T, PLLAD AL
IFUIFa 070 7TDRADSHIESNET, PLLO
HIEEEIS. 2. 1mV/KHzOZRERB T ANESORK
HMOZEHICHELET, fIAISFSKDE—T hvE—
I REHDBOkHzZDIEE. 105mVp_plE B A IR £
EREINET, RIZDESIITqILy) TN,
FSKR—=ZX/NY RERICEDTRASAMRENET,
FSKEsRZRAMPLLICIZ. OtXR, BF. BLOEE
DEENEZRT DIZHOICRIENRETY, BIEICET
SEAFEIZ120usTHhY . InIFEREIFBICSEN
TWET, BEFCIIEFREEORESHREHDEICIZ.
BIEANWMETYT, MAXTO42H EBRBASIND T &I,
BIEANBEMNICITONE Y, BREZRHICITOIC
3. ENEO—(CLThB. N1ICLET,
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MAX7042

308MHz/315MHz/41 8MHz/433.92MHz‘
BEH, FSKX—=/\ANFO5 1L —7%

KEBEFEIRER
MAX7042MDXTALE IR IZ. SEESEDIFI T
ZTD0DLOEER T BI=HDICERSNE I, XTAL
HiIRFOBREHIL. ZEESARHMEZRDOLDICEHE
LEd,

fRECEIVE = (fXTAL X 32) + 10.7MHz
RNIRUEREA A—DBREIS. WEDBRA A=
FRERRRICEDTRHRESINE T,

fIMAGE = (fxTAL x 32) - 10.7MHz

MAX7042DXTALFERER (3. XTALTEXTAL2EDEE
ISHIBpFE L TEREI S NTINE T, ZLDFE. REH
BTV AERODFERSEZEMT DE. TNISHE
KEBICEMEND4 5pFOEBEEEICHEEL T,
MAX7042MDXKBRERBDODBEICT) >V FERDFE
RAZMAEEBLARREDKREZRERLTLE
T INERELDENBETRIRT DLDICHKE
SNfcKRZFERTDBEGIE. TDKEISFIEADE1F
FEIREN OBt S NS o). BERRMICERENELI T,
FHARENWEHEFTEECTHHEI DL DICHESTS N
KEBICEDT, BICEEFARMIISEIERAENET,
KBRICIE, BIRSRISHOWPDKRESISIAAE T, K&
DBERBERBIIERICIIEELLERBZ TRV I T
H. BELCAFRENETICMhD L. KRIEF5IE
RAEN, BERRMCTERLIT, ZD3AHKIIET
BEDHERISST EESNTINET,
KBOEBIKNZA=FHbAD2TNDIHESIE. =5
ICBIIAAZEET DI ENTEE T, BARMDSIAA
I3 RADSKRDHONET,

fo = Cm 1 _ ! x 106
2 | Ccase +Cload Ccase +Cspec

Z 2T,

fold. KBERENSIZRENZppMTREINDAE S
T,

Crld kROBEEEETT .

Ceaseld T —ZDEETT,

Copecl HIEE L-ARBETT,
CoaddEBNEREETT,

KBICEEEBSYICEAGNERIND., §L8bh5.
Cload = Cspeca)j’g—é\{r;\ Ef&iﬂ(ﬁﬁ&titﬂc‘:ﬁ v)
9,

12

BREBEFERE
KEBDBERMEFARE. IF7 1LY DERE/ FEEsT
BEE. BIUOFET L ESERBFTEIIINTHEEIS
BAELTCWET., ZRESTFEELATI DO /N—
DaVRICIF74ILYDBEHHAICEEZDEDIC,
no0REEERAEHDEDIRELNHYE T, ATIC
RIEDIC. 280kHzOFEHBIF 7 4 ILFY EEHIC
S50ppmMDEFBEREDKEITAREBD DFSKERHESIC
T E9,
SHBREKEN NS VR VI EMAXT042L 2 —IN
DPLLY) 77 L2 RIFERENDIEGIE. &K WUERN
F7 1)Ly EEREERTSZENTELT, FOqILY
DEBHFHAICINEIDEDIC. MAX7042(CXK>T=
RESOZEAINRI NV AESI DAV /IN—KT2RE
BHUET, FITURIVIERIUMAXT7042L 2—/\
FBOKBHFFEETII. +26COMEFEBRE. T—
DU, BREBAEFARE. BLURERU T MEETE
TOIMENHIET, FRUELESSELEZERTD
[ZI3. RRZHITFITD2RELNHY FT,
2 X (AFTX + AFRX + AFIF + FDEV + 5 x FMOD) < IFBWmin
PN GN
AFTx = (PpMERID SR I YHKBHFERE) X
(MHZEIDOMEERE) . Inllld. KREFBFRED
I—227, BEBE. BIUREDEERENEZ
nxd,
AFRx = (ppmEIMOMAX7042KREHFFEZE) x (MHz
BEAOMERRE)., Inilld. KBFFREDI—
DU BREBE. BIUREDFELRENEENET,
AFE = BIRLUIEIFD 4L DHRDERHBERRE,
ZHUTIE. IF 71V RILERBODEBE R 7 MM EM
EESEXE
Fpey = WX BRI © D +FSKER R
Fmop = NRZF—& L — hD¥5. F/dv U F IS
O—F 4 VIFERDBEIINRZT—5 L — K
IFBWin = BIRL=IF7 4 LY DREFER
Bl ZIE. 31EMHzDWHERIREL. S AIVvFBLKV
MAX7042MD+50ppmKEEFBiRE. +30kHz IF7 «
WS DARILEREEFERE. +D0kHzDERERE. H&
U4.8kHzDVY VF TR T—F L —hE2RETDE.
RXDESICEIET,

2 % [(315 x 50) + (315 x 50) + 30000 +50000 + 5 X

4800] = 271kHz < IFBWmin

CDEMERMICIFE. 280kHzDIF 7 4 ILEZ WM ETY,

MAXIMN




308MHz/315MHz/418MHz/433.92MHz,

EE

« FSKZ=/\A\7O5 414> L >—/Y

TF=574IV5

F—HTA)NHIF2RA—/SZ, HLF—BD 1)Ly
ELTEESINTWET, ZOEBDAMABIT. NED2(E
DOEMEEDONT T F o EHEAELEICEDT
BRESNET, BBTF—HYL—MNEBELTDITII.
dA—F—BRHHMZEET DI T AT DEZEBE
LET, kHzBEOOI—F—BRME. hZXIvy
DS DKbpsEADIZIIREDFENRZT—F L — &L
BREDOTFEVYVFIRYA—TAVIF—5L— D
2BICRETDWENHUET, I—F—RBRHET—
SL—NMNIIADTDESARBRDED /A ZEBRESIN.
Lo—NDOREANELELEFT,

2RI BRICK DT, NY—T—XFEINVEIL
[CENBERINE T, NF—T—X T4 ILZIIBBF
BICHNTEBFIELIRIELEZRL. 2B 7 1LY T
40dB/decadeD@=EL — rERLET, NVUBILT 1)L
FIF) ZTFMNMREEEHRA. TAOIILT—FDT A
IWEYRELTEYLEEEZLEZT, AT TDERE
BEHEIDICIE. R2OFEMEEEIOAREZFERLE Y,

b

OFt = ———2
a(100kQ)()(f)

oo . A
P2 = 2A00kQ) ()

Z 2T, fcldHEI2D3dBI—F—FRETY,
BIZE. SkHzDA—F—FIRBD/NY =D =T 1 )LY
ISEZEIRT D ERHXDE DI ET,

1,000
(1.414)(100kQ)(3.14)(5kHz)
1.414
(4)(100kQ)(3.14)(5kHz)

Cr =

~ 450pF

Cpo = ~ 225pF

AT DOEFEEZERTDE. CrIl3470pFIC,

Crold220pFICEE S NE T, [MTFEEFRIEE]ICHINT,

Cr1&Crold. ZNZNCABLUCIEMTFIEINTLY
F9,

MAXIMN

R2. CHBSLUCr2OEHAD R

FILTER TYPE a b
Butterworth
Q= 0.707) 1.414 1.000
Bessel
Q= 0577) 1.3617 0.618
MAXIM

MAX7042

100k 100kQ

DS+ 0P+ DF

Cp—  Cr
zT

M2. L oF—BO-/N\IXTF—=5T71)LF

TF=FRXS54Y

T—IRSATDENEIT 5T 1IIOF7FOT
EHZRIUEL. ZheT 1 DY IVESICERT D
ETY, AVNNL—FZzEABL. 7FOJANZZR
Ly a0 REBELEBIDILICL DT, ZDEF
nThnEd., XLw 3L REREIIDSIHFDEEIS
SOTCHRESN. ZEDBEZT—FRXZAFAUN
L= DEANIIEHRLET, T—FXSAHIN
L—=FDIEANE. T—=F 71T DEDICNEREH
SNTNET,
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MAX7042

308MHz/315MHz/41 8MHz/433.92MHz‘
BEH, FSKX—=/\ANFO5 1L —7%

ZHOBHZRINC, T—IRXSATROAL Y3

IWRZERTDIENTESTT, flxIE. R3DEEEI.

HinE A 7o EaZENENIEORMER T DEELSE
ZRLTWE T, ZOBRICEDTTAILIDDD
FHrOdEArEStEN. ALY RAED
RIBDKIS0%ICERESNE T, ZOBKRTIE. 77O
EENETDERL YAl RIIEENICAEREI N,
TADIINT—ZIRIDNRETDAEENRERIC
HlEnEd, RECOEIF. XLy a)lkp7rO0
IRIEZEHM T D2EREICHEEZSZFT, RCEAED
O—F—BR#I. PRI EET—FL—rELY
BHIFDMTESLTLZES 0

CDOEETIE. 0FIFNHE<SLHELE. ALY aILR
HRUTZRNT2BENHUET, 1E00HAEL N
NUFIRZA—FAVIJREDA—TFTA VT AR %E
RAT215513. COBRMARELMRNIICHKELFT,
M43, EEBOE—IEREE>TR Ly 3Lk
EERTDERERLTNET, ZOBRTIE. ALY
DANNRE T TAILTDNAEOQ—DEHDDHRE
ICERESNE T,

E—JRitisR

BEAE—I&HEFE(PDMAX BN ERNE—DEHER
(PDMIN)HEAI3. GNDICEfHisn/fzI T T EHER
EEBIC. THESONABLUO—DE—TEIC
LEBIL7-DCENBREZER LT, ZOEHIITY
TUTOMER LY. E—ORHEENT YT 1LY
DENBEDE—TJEDZEICTAF IV IICERT
HIENTEET,
EsfvaneE—oitsEzALT. 7—5X b
V—LDRLEDBELNIVERLEDEELNILE
DHREBECTT—IRAZATRDODAL Y3 FEXEZE
ERTDIENTEIT([T—FRSATIDIEERL
Z2ZR), E-URBFESEBORCIHEHIL. 274 <
EELT—HYEHDLEICEREL X T,

A2 =T IRFHAO—DONAICEBRBLILEICT T
DORERIEAZET DFT. MAX7T0420DE— D&z
IN—=ZANV KT 1)V TENBREZEHLF T, E—7
BHBIIEB NSO T MBI B LN
ZlHEOZIBND, CORBEICEIOTESED
EBHNERBELE T, E—-JRHEIE. SEFREB/MEEN
BILEERLET,

ERER

MAX7042(C1d. 2.4V~3.6VE/zld4.5V~5.5VD
BRZIWEEIDIENTEE T, TDT/NARIF. BV

14

NAXI
MAX7042

DATA
SLICER

DATA DS- DS+

‘T

K3, F—YXAZATAIL Y I RDERK

MAXIM S
MAX7042
+ | + |
AN o
SLICER
[
DATA PDMAX PDMIN
R R

[ 1
Ci i(}

M4, E—ORBRESRICLDT—IXSATAIL Y a)LEOD
354

EBEET Y TOEBEICRERIVICEEI DU Z7LF1
L—5Z2WELTWHET,

MAX7042%3VEBRTEESESICIE. DVpp.
AVpp. BXUHVINZIVERICEHRELZ T, BVEEZE
AT DIEGIE. BREEZHV|NOHCERLET, VT
noig&+. 0.01yFO IV F o9 AE>TDVppE
HViNZ. O 1uFD VT o BEEDTAVppE/ N1 /X2
LEd, IRTDNA/NXROAVF YT, TEBERY
BRImTOEICEELE T,

MAXIMN




308MHz/315MHz/418MHz/433.92MHz,

EE

« FSKZ=/\A\7O5 414> L >—/Y

L4772 MCBELT

BECERETENLT ) 2 RERIS. EORF/Y A V0OK
ERICEDTERTRLERTY, SHARDANLE
BEAICBLTEAVE-F U IFHcnZM V%
AL, EnzeT=dRIE LTELEMHZR/R
ICHIHILE Y, SEAKTIE. FA/TOED ML —Z R
3. 7T FELTEMELE T,

FlEhL—RERLLTDE FEAN T IHT ANV
SLBIFET, —BIIC. 14 0F@2.54cmdD T > b
BiRhL—XIZEKDT. H20nHOBFEA T I 5 R
NEMENET., BEA VI IF T, SEEROD

BWA IOV AL TCERGEEES X 21561
HWUFET, flzxld. 100nHA VT U5 R &H KT D
0.54 > F(1.27Tcm)D b L—XIZKDT. 10nHD 1 >
HFOFTUANEIBICMAD., AT 05 ABEDEE
(F10%ICE) £9,

FEA IO ZEFDIEBICIE. BDEWNL—Z
ZFERAL. ESML—ADTIINY TSV REZITE
BIL—2ZBBLET, £/, I XTDHOGNDIHFD
TSV REDBA VIO 2 BEHREZRABL. THhy T
2T o HETNTOVppE ISHV NDEFERD
ELICEELE Y,

1REE) (o] B
<] LNASEL
S0y Vbp > DATA
: Voo <_JFsEL2
———< | FSEL
C16 T —< ]
— 31 30| 29| 28| 27| 26
Vop
o = =235 &
4 2 S T 9 9 24
A L Voo ﬁ
4L_i |—5 XTAL2 23 C1 =—=¢2
DGND ﬁ
T s
~, 29 e p—
6] yras MNAXAMN D
Voo MAX7042 o 12
7 ’ lcs c4
AVpp 1
o C19TF s |20 = N
e e 19 ’_—l_cs
DS- 1
i S 8 pomax P& -
RF |NPUT>—| I—NW“— LNAIN EXPOSED PADDLE 17
% »5 + J_ , 5 PDMIN }—
@ o = = Sy=) .+
= = = = = =35 = =
= = = = =< L
9[10 11 11 13{14] 15[ 16
C11 ——cs €12
L3
c9 1
|—0 Vb e
— L2 J N GND OUT
¥2
c1oI—
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15

cVOLXVIN



MAX7042

308MHz/315MHz/41 8MHz/433.92MHz‘
BN, FSKX=/\AFOF1>L>—/Y

R3. FEEEORDOEPHRIE

VALUE FOR VALUE FOR
COMPONENT 315MHz RF 433.92MHz RF DESCRIPTION

C1 0.01pF 0.01uF 5%

Cc2 220pF 220pF 5%

C3 220pF 220pF 5%

c4 470pF 470pF 5%

Ch 0.047uF 0.047uF 10%

Cé 0.1uF 0.1uF 10%

C7 100pF 100pF 10%

C8 100pF 100pF 10%

C9 1.2pF Open +0.1pF
C10 220pF 220pF 10%

C11 100pF 100pF 10%

Cc12 1500pF 1500pF 10%

C13 220pF 220pF 10%
C14 100pF 100pF 10%
C15 100pF 100pF 10%
C16e 0.1uF 0.1uF 10%

L1 82nH 39nH Coilcraft 0603CS
L2 30nH 16nH Murata LQW18A
L3 3.9nH Short Coilcraft 0603CS
R1 100kQ 100kQ 5%

YA 9.50939MHz 13.22563MHz Crystal

Y2 10.7MHz ceramic filter 10.7MHz ceramic filter Murata SFECV10.7 series

Fv 715

PROCESS: CMOS

16 MAXIMN




308MHz/315MHz/41 8MHz/433. 92MH:z.
BEH, FSKX—=/\ANFO51>L—7%

NYTr—
(ZOTF—— MIBEHIN TSNy T — AT, BFARMEINTNDEIFRY A BID/ VYT — JERIZ.
japan.maxim-ic.com/packages = S BT =\, )

¥
=3
=3
=
=

NE-
}_/
1

F4

2

/
/
L
\
L
S~

%)
o
D2 & ;
P __| F CIEEVERE T
— D212
I D/2 —ﬂ _'l K | E
MARKING —| | 1 _ _E|_U ot UIU oo LL|:H (@]
\XXXXX E2 — I = 1
i I = i o e
b— e 1 &(NE-UXE ——:'-——-—+—————':———‘Q E2
P =
ﬁ j\ | -
\ = i =
- y [
N |

J
Al \ PIN#11.D.

123 T
PIN # 1/ é DETAIL A | |<_ 2 1T\ 0.35x45° A
1D. [—EU
JAN TOP_VIEW ‘“D'g - DETAIL B
DETAIL B
- BOTTOM VIEW
L1 L

L I r (R IS OPTIONAL) _L
APPLICABLE TO .4mm PITCH PKG. ONLY Jﬂm m

—>| E |‘— TERMINAL TIP —~| B |—
SEATING 7TeeTe]

PLANE ‘
\ DDDDDDDDJnJ-?rﬁmaA
E M A (DRALLAS /M /AXI/VI

SEMICONDUCTOR
SIDE_VIEW
TM& PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL DOCUMENT CONTROL NC. RV, 1
-DRAWING NOT TO SCALE- 21-0140 H /2
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MAX7042

308MHz/315MHz/418MHz/433.92MHz,
BEH, FSKX—=/\\NFOQF1>L>—7%

NYT—2 (RE)

(CDFT—52— MIBEIN TS/ N T — K. BFRPRENTNDEIFRY FEA. BHD/ YT — BRI,
japan.maxim-ic.com/packages = TS BT\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L 5x5 20L 5x5 28L_5x5 32L 5x5 40L 5x5 PKG. D2 E2 L [pown
SYMBOL [ mIN. [Nom.[max. [ miN. [Nom.[max. [ MIN. [Nom.[max. [ MIN. [Nom.[max. [ MIN. [Nom.[max. CODES VN TNoM T vax | vin T nom T vAx | w018 2?{“0'3‘35[)
A fo.70 f0.75]0.80{0.70]0.75[0.800.70]0.75 ] 0.800.70 0.75]0.80 |0.70 |0.75[0.80 T16551 13.00 131013201300 |310 1320 = NO
Al 0 [0.02]0.05] 0 o.02[0.05] 0 Jo.02]0.05] 0 [0.02]0.05] 0 [0.02]0.05 Ti6552 1300 134013201300 131013201 == YES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00 | 3.10[3.203.00 | 3.10 | 3.20 ok NO
N 0 Gt o g T X X 2 T
E 4.90 [5.00]5.10]4.90 [5.00] 5.10/4.90 |5.00 | 5.10[4.90 | 5.00[5.10 [4.90 [ 5.00/5.10 T2055-3 300)3.10]320)300|3.10|320] = YES
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. 120554 |3.00/3.10)3.20)3.00 |3.10)3.20) = NO
K 0.25] - ~Joos] - ~ loo2s] - ~ Joo2s] - ~ lo25l0.35]0.45 T2055-5 3.153.2513.35|3.15 [3.25(3.35| 0.40 YES
L 0.30 [0.40 [0.50]0.45 [0.55 [ 0.65[0.45 [0.55] 0.65]0.30 [0.40] 0.50 [0.40 [0.50] 0.60 728551 [3.15)325])335|3.15]325]335| = NO
T T  E T T2855-2__| 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80 | = | NO
N 6 7 % = 70 T2855-3_ | 3.15 | 3.5 335315 | 3.25 335 = | YES
ND 4 5 7 8 10 T2855-4 2.60 | 2.70(2.80|2.60 | 2.70 | 2.80 bl YES
NE 4 5 7 8 10 T2855-5 2.60 1270 (280260 [2.70 | 2.80| == NO
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855-6 3.15[3.25[3.35|3.15 | 3.25 | 3.35 *x NO
T2855-7 260]270]2.80]|260 |2.70|2.80 il YES
NOTES: T2855-8 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35]| 0.40 | YES
1. DIMENSIONING & TOLERANGING CONFORM TO ASME Y14.5M-1994. T2855N-1 [3.15]3.25)3.3513151325[3.35| « NO
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-2 13.00)310]3.20/300[3.10]320) * NO
3. N IS THE TOTAL NUMBER OF TERMINALS. 13265-3 1300/3101820)300310]320] YES
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 132554 3003103201300 310320 - NO
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 13.00 [3.1013.20(3.00 [3.10 {3.20 | * NO
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T40551 | 3.20 | 3.30 | 3.40 | 3.20 | 3.30 | 3.40| = YES

IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
** SEE COMMON DIMENSIONS TABLE

& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
A 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.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3, AND T2855-6.

& WARPAGE SHALL NOT EXCEED 0.10 mm. EID DALLAS »,
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. BSEIM /VI /J‘I/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.

TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

APPROVAL DOCUMENT CONTRIOL NO. R&V, 2
-DRAWING NOT TO SCALE- 21-0140 H /2

- =) = s 7169 -0051 RREHBERXFERFE3-30-16 (KU /1E)
Q:‘FJL\J.P)\JEEE*I '-II'-EL. (03)3252—61141 FAX. (03)3232-/6149

VFIVLARREICVFVLRBIERAINZEARUADEBROERICOWT—IEEZENIRE T, BBRFHFZ AV AEBEESNTNEEA
VEFILSHERTELS<EBRUMLEZEEY SEMNZERLI T,
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