WINSDODURCE

ELECTRONICS

THE DATASHEET OF
MAX9947ETE+

www.win-source.net e / SY 0086-755-83957316




EVALUATION KIT AVAILABLE

MAX9947

General Description

The MAX9947 is an AISG-compliant, fully integrated
transceiver.

The MAX9947 receiver offers a typical dynamic range of
20dB and integrates a bandpass filter that operates in the
2.176MHz frequency with a narrow 200kHz bandwidth.

The MAX9947 transmitter integrates a bandpass filter that
is compliant with the AISG spectrum emission profile. It
can modulate OOK signals up to 115.2kbps. The output
power can be varied with external resistors from +7dBm
to +12dBm to compensate for loss in the external circuitry
and cabling.

The MAX9947 also features a direction output to facilitate
the RS-485 bus arbitration in tower-mounted equipment.

The MAX9947 is available in a small, 3mm x 3mm 16-pin
TQFN and is rated for operation in the -40°C to +105°C
temperature range.

Applications

e Base Stations
e Tower Equipment

Functional Diagram

AISG Integrated Transceiver

Benefits and Features

o Receiver Wide Input Dynamic Range
+ -15dBm to +5dBm in 50Q

e Variable Transmitter Output Level from +7dBm to
+12dBm

e AISG-Compliant Output Emission Profile
e AutoDirection Output

e No Need of Microcontrollers to Handle Bus
Arbitration in Tower-Mounted Equipment

e Supports All AISG Data Rates
* 9.6kbps
» 38.4kbps
* 115.2kbps

e Bandpass Filter Compliant with AISG Protocol
Centered Around 2.176MHz

e 3.0V to 5.5V Voltage Supply
e Independent Logic Supply
e Small, 3mm x 3mm 16-Pin TQFN Package

Ordering Information
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MAX9947 AISG Integrated Transceiver

Absolute Maximum Ratings

VEC 0 GND .o -0.3V to +6V All Other Pins Max In/Out Current..............cccooiiiiiinennne +20mA

VL0 GND . -0.3V to +6V Continuous Power Dissipation (Tp = +70°C)

TXOUT, BIAS to GND ....-0.3V to (V¢ + 0.3V) 16-Pin TQFN (derate 17.5mW/°C) ......cccceviveireraneen. 1399mwW

RXIN, XTAL1, XTAL2, SYNCOUT, RES to GND ....-0.3V to +6V Operating Temperature Range............... ...-40°C to +105°C

TXIN, RXOUT, DIR, DIRMD1, Junction Temperature..........ccccccvveiiiiee e +150°C
DIRMD2 t0 GND......oevieiiiieeeeee e -0.3V to (V| + 0.3V) Storage Temperature Range...........cccocccveeennee -65°C to +150°C

Output Short-Circuit Current TXOUT, Lead Temperature (soldering, 10S) ......ccooceveiieenieeiiennne +300°C
SYNCOUT to Vg or GND......ooiiiiiiiiiceee Continuous Soldering Temperature (reflow)...........cccoceiiiiiiiicenee. +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 conditions for extended periods may affect
device reliability.

Package Thermal Characteristics (Note 1)

TQFN
Junction-to-Ambient Thermal Resistance (8,4)........ 57.2°C/IW
Junction-to-Case Thermal Resistance (84c)................ 40°C/W

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.maximintegrated.com/thermal-tutorial.

Electrical Characteristics

(Vee =5V, VI = 3.3V, TXOUT connected with 50Q to RXIN, 4.1kQ resistor between BIAS and RES, 10kQ resistor between RES and
GND, 1kQ resistor between SYNCOUT and Vg, Ta = Tmin to Tmax, unless otherwise specified. XTAL frequency 8.704MHz +30ppm.
Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITION MIN TYP MAX | UNITS
DC CHARACTERISTICS
Supply Voltage Vce Guaranteed by PSRR 3.0 5.5 \Y,
Tap<85°C 23 35
Supply Current lcc mA
Ta>85°C 27 40
Logic Supply Voltage VL Guaranteed by logic supply current 1.6 5.5 \Y
Logic Supply Current IL V1xIN = 3.3V 138 380 MA
Receiver Power-Supply 3.0V Vg £5.5Y, VN = 3.3V
Rejection Ratio PSRR (Note 3) 49 60 dB
Output Power-Supply 3.0V =V 5.5V, Vixn = 0V 49 60 dB
Rejection Ratio (Note 4)
LOGIC INPUTS AND OUTPUTS
Logic-Input High Threshold Vin DIRMD1, DIRMD2, TXIN 0.7xVL v
Voltage
Logic-Input Low Threshold VL DIRMD1, DIRMD2, TXIN 03xV | V
Voltage
Logic-Output High Threshold Vou RXOUT, DIR source 3.3mA 0.9x VL v
Voltage
Logic-Output Low Threshold VoL RXOUT, DIR sink 3.3mA 01xV | V
Voltage
TXIN shorted to GND or V|_ 11
Input Leakage Current ligs L Shorted to GND -1 MA
DIRMD1, DIRMD2
Shorted to V| +60
SYNC INPUT (XTAL1) AND OUTPUT (SYNCOUT)
Input High Threshold Voltage VXTAL1_IH (\)/Z:é \Y
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MAX9947 AISG Integrated Transceiver

Electrical Characteristics (continued)

(Vce =5V, VI = 3.3V, TXOUT connected with 50Q to RXIN, 4.1kQ resistor between BIAS and RES, 10kQ resistor between RES and
GND, 1kQ resistor between SYNCOUT and Ve, Ta = Tmin to Tmax, unless otherwise specified. XTAL frequency 8.704MHz +30ppm.
Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITION MIN TYP MAX | UNITS
Input Low Threshold Voltage VXTALT IL 0-3x \Y,
- Vce
Input High Leakage Current IXTAL1 IH 10 MA
Input Low Leakage Current IXTALT IL -10 MA
Output Low Voltage VsyncouT oL |SYNCOUT source 3.3mA 0.4 \%

RECEIVER FILTER

Input amplitude 1.12Vp_p
(the input carrier is recognized)

2.176MHz carrier amplitude (112.4mVp_p
fim1_L, fim1_H |£3dB), extra carrier amplitude 0.8Vp_p, 1.1 4.17 MHz

Passband pr_L, fPB_H 11 417 MHz

Extra Carrier Receiver

mmunity VDIRMD1 = VDIRMD2 = 0V (9.6kbps)

RECEIVER

Input Voltage Range VIN Vce = 3.0V to 5.5V, frxN = 2.176MHz 1.12 Vp.p

Equivalent Input Power Range PIN Vce = 3.0V to 5.5V, frxN = 2.176MHz +5 dBm

Input Impedance ZIN f=fo. Ta<85°C L 18 kQ
f=fg, Tp > 85°C 9 18

Threshold Voltage Range VTH frxIN = 2.176MHz 18 15 12 dBm

79.72 1124 158.48 | mVp_p

TRANSMITTER

Output Frequency fo 2.176 MHz

Output Frequency Variation Afp (Note 5) +100 ppm

. 11.1 12 dBm

VREs = 1.5V (maximum)

Output On Level at TXOUT V 2.24 2.52 Vpp

(Note 6) out 538 628 | dBm

VREes = 0.7V (minimum) 130 117 Vop

Output Off Power Level at

TXOUT (Note 6) PouTt OOK off level -40 dBm
Conforms to AISG
. i Spectrum Emissions
Output Emission Profile (Note 7) Mask 3GPP TS 25.461,
See Figure 3
DC 0.03
Output Impedance ZouT Q
fsw = 10MHz 25
Amplifier Gain Bandwidth GBW 54 MHz
TXOUT Short-Circuit Isc Short to GND or V¢, guaranteed over Ve +200 mA
Protection range
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MAX9947 AISG Integrated Transceiver

Electrical Characteristics (continued)

(Vce =5V, VI = 3.3V, TXOUT connected with 50Q to RXIN, 4.1kQ resistor between BIAS and RES, 10kQ resistor between RES and
GND, 1kQ resistor between SYNCOUT and Ve, Ta = Tmin to Tmax, unless otherwise specified. XTAL frequency 8.704MHz +30ppm.
Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITION MIN TYP MAX UNITS
SWITCHING CHARACTERISTICS
RXIN to RXOUT, VpirmD1 = VDIRMD2 = OV 8.9 11
Receiver Propagation Delay trx RXIN to RXOUT, Vpirmp1 = 3.3V, us
VpirmD2 = OV (38.4kbps), VpirmD1 = OV, 5.5 11
VpirmD2 = 3.3V (115.2kbps)
Receiver Output Rise and o o _ _
Fotl Time tr, tF 10% to 90%, R, = 1kQ, C|_ = 10pF 20 ns
Transmitter Propagation Delay tTx TXIN to TXOUT 5 us
DIR to RXOUT Delay (Note 8) tDIR, SKEW 270 ns
VDIRMD1 = VDIRMD2 = OV (9.6kbps) 1667
Direction Duration High tDIR, HIGH VpirvD1 = 3-3V, VpirMD2 = 0V (38.4kbps) 417 us
VpirvD1 = OV, VpirMD2 = 3.3V (115.2kbps) 137
RXIN fed by an OOK | py|N = 0dBm 75 110
Receiver Output Data ADC 2.176MHz sinusoidal %
Duty-Cycle Variation signal with 50% duty ~ °
oycle (Note 9) RXIN = -10dBm ¥2 10

Note 2: All devices are 100% production tested at Tp = +25°C. Specification over temperature limits are guaranteed by design.

Note 3: Defined as AVrxN/AV e at DC.

Note 4. Defined as AV1xouT/AVcc at DC.

Note 5: Output frequency variation determined by external crystal tolerance.

Note 6: See the Transmission Output Power section for external resistor values.

Note 7: Guaranteed by design with a recommended 470pF capacitor between RXIN and ground. Measurements above 150MHz are
determined by setup.

Note 8: See Figure 1.

Note 9: +2us envelope rise/fall.
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MAX9947

Typical Operating Characteristics

(Vee =5V, VL = 3.3V, TXOUT connected with 50Q to RXIN, RXIN connected to 50Q in series with 220nF to GND, R1 = 10kQ between
BIAS and RES, R2 = «, pullup SYNCOUT with 1kQ to V|, Ta = Tmin to Tmax, unless otherwise specified.)

TRANSMITTER OUTPUT (dBm) QUIESCENT CURRENT (mA)

TRANSMITTER OUTPUT (dBm)
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o
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QUIESCENT CURRENT
vs. TEMPERATURE
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MAX9947

Typical Operating Characteristics (continued)

(Vee =5V, VL = 3.3V, TXOUT connected with 50Q to RXIN, RXIN connected to 50Q in series with 220nF to GND, R1 = 10kQ between
BIAS and RES, R2 = «, pullup SYNCOUT with 1kQ to V|, Ta = Tmin to Tmax, unless otherwise specified.)

TRANSMITTER OUPUT SPECTRUM

TRANSMITTER OUPUT SPECTRUM

AISG Integrated Transceiver

TRANSMITTER OUPUT IMPEDANCE

vs. FREQUENCY (115.2kbps) vs. FREQUENCY (115.2kbps) vs. FREQUENCY
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MAX9947 AISG Integrated Transceiver

Typical Operating Characteristics

(Vee =5V, VL = 3.3V, TXOUT connected with 50Q to RXIN, RXIN connected to 50Q in series with 220nF to GND, R1 = 10kQ between
BIAS and RES, R2 = «, pullup SYNCOUT with 1kQ to V|, Ta = Tmin to Tpmax, unless otherwise specified.)

TRANSMITTER PROPAGATION DELAY TRANSMITTER PROPAGATION DELAY
AT 9.6kbps AT 115.2kbps
MAX9947 toc17 MAX9947 toc1
T T T T

TXIN e ] o
1 2Vidiv oo N 2Vidiv

TXOUT TXOUT
1Vidiv 1Vidiv
20ps/div 2us/div
RECEIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
AT 9.6kbps AT 115.2kbps
MAX9947 toc! MAX9947 toc20
Tt LAARAS ARAAE RALAS MAAAY LAARAS RAAME RARAS
RXIN il N 5 . X
) Pl LT I Ve RXIN
500mV/div [ 500mV/div
RXOUT RXOUT
2V/div 1 2vidiv
20ps/div 2us/div
RECEIVER OUTPUT TO DIR RECEIVER OUTPUT TO DIR
AT 9.6kbps AT 38.4kbps
MAX9947 toc2’ MAX9947 toc22
T T T T T T T T T T T T T T
VDIRMD1 = VDIRMD2 = 0V : VDirMD1 = VL, VDIRMD2 = 0V
{ Rxout E RXOUT
2V/div 2V/div
DIR . R S B DIR
:. . 2V/d|V .......... ..... 2V/d|v
400ps/div 100ps/div
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MAX9947

Typical Operating Characteristics (continued)

(Vee =5V, VL = 3.3V, TXOUT connected with 50Q to RXIN, RXIN connected to 50Q in series with 220nF to GND, R1 = 10kQ between
BIAS and RES, R2 = «, pullup SYNCOUT with 1kQ to V|, Ta = Tmin to Tmax, unless otherwise specified.)
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MAX9947 toc25

-10 -7 -4 -1 2 5

RECEIVER INPUT (dBm)

RECEIVER OUTPUT DUTY CYCLE
(9.6kbps)

MAX9947 toc27

RN a0

100ps/div

www.maximintegrated.com

AISG Integrated Transceiver

DIR TO RECEIVER OUTPUT

MAX9947 toc2:
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MAX9947 AISG Integrated Transceiver

Pin Configuration

TOP VIEW —
2
o = 2} (7]
= 2 & ®
DR IREY
Veo|13: e
xTALt 147 . 17| oRupt
: MAX9947
xta2[151 . 16 | DRMD2
GND| 161 o el 15 |DR
= = = =
3 ¥ ~ 3
g &
S TQFN
(3mm x 3mm)
*EP = EXPOSED PAD. CONNECT EP TO GND TO ENHANCE THERMAL DISSIPATION.

Pin Description

PIN NAME FUNCTION
1 SYNCOUT |Sync Output. Open-drain output that outputs the 8.704MHz clock to synchronize other devices.
2 TXIN Digital Signal Input
3 Vi Logic Supply Voltage
4 RXOUT |Digital Signal Output
5 DIR Direction Output. DIR is asserted high when the data stream is seen at the receiver (RXIN).
6 DIRMD2 |Duration Mode Select Input 2
7 DIRMD1 |Duration Mode Select Input 1
8, 16 GND Ground
9 RES External Resistors’ Connection to Set the Output Power Level
10 BIAS Output Bias Reference. Used with RES to set the output power level. Decouple BIAS with 1uF to GND.
11 RXIN OOK-Modulated Input Signal
12 TXOUT |OOK-Modulated Output Signal
13 Vce Analog Supply Voltage
14 XTAL1 External Crystal Input Terminal. Feed with 8.704MHz (£30ppm) input clock for external synchronization.
15 XTAL2 External Crystal Input Terminal. Connect to GND for external synchronization.
— EP Exposed Pad. Connect EP to GND to enhance thermal dissipation.
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MAX9947

Detailed Description

The MAX9947 is an AISG-compliant, fully integrated
transceiver.

The MAX9947 transmitter includes an OOK modulator, a
bandpass filter that is compliant with the AISG spectrum
emission profile, and an output amplifier. The output
power can be varied with external resistors from +7dBm
to +12dBm (+1dBm to +6dBm at the feeder cable) to com-
pensate for loss in the external circuitry and cabling. The
OOK carrier is generated by applying an external crystal
at 8.704MHz to the OOK internal modulator through the
XTAL1 and XTAL2 pins. An external clock source at the
same frequency can also be applied to XTAL1 by con-
necting XTAL2 to ground.

The MAX9947 receiver includes a narrow 200kHz band-
width bandpass filter that operates around the 2.176MHz
center frequency. It also includes an OOK demodulator
and a comparator that reconstruct the digital signal. The
minimum sensitivity of the receiver is -15dBm (typ) in
compliance with the AISG standard specifications.

The MAX9947 also features a direction output to facilitate
the RS-485 bus arbitration in tower-mounted equipment.

Direction Output

The MAX9947 provides a direction output pin (DIR) that
indicates the direction of the data flow. This feature is
very useful in the tower that acts as a slave in the AISG

AISG Integrated Transceiver

protocol. The base is the master and it controls the flow of
the data by performing the bus arbitration. The output DIR
allows the equipment in the tower to avoid any involvement
in the bus arbitration. See the Typical Application Circuit
(Connectivity at the Tower) that shows how the MAX9947
can be used in the tower in conjunction with the RS-485
transceiver such as the MAX13485E or MAX13486E.

The output DIR drives the DE (driver output enable) and
RE_ (receiver output enable) of the RS-485 transceiver.

Whenever the data flows from RXIN to RXOUT, the out-
put DIR is asserted high. When the MAX9947 is located
in the tower, the data flow is being sent from the base
(master) to the tower (slave). On the other side, when the
data flows in the opposite direction, from TXIN to TXOUT
the output DIR is asserted low. However, the MAX9947
internal state machine is sensing both the TXIN and RXIN
lines, and can recognize the correct flow of data and avoid
asserting the DIR high.

Figure 1 and Figure 2 show the timing diagrams of the DIR
functionality. When the data flows from RXIN to RXOUT,
DIR remains high for 16 bit-times after the last logic-level
low bit within the 8-bit protocol data. This is compliant with
the AISG specification saying that the RS-485 transmitter
stops driving the bus within 20 bit-times after the last stop
bit is sent.

The input pins DIRMD2 and DIRMD1 define the duration
of the bit time, as shown in Table 1.

xiN 'DLE (LOGIC-LEVEL HIGH)

Il I I I I I I I I I I

Il I I I I I I I I I I

! | | | | | | | | | |

RXOUT IDLE ! STARTBIT BITO=1 BIT1=1 BIT2=0 BIT3=0 _ BIT4=1 BIT5=1 BIT6=0 BIT7=0 STOPBIT

|

|

|

tRX —-1 <— DIR =1 DIR = 1 FOR OTHER 16 BIT-TIMES
|
|
DIR ‘
-
tDIR, SKEW

Figure 1. The MAX9947 on the Tower: Communication Flow is from the Base to the Tower

www.maximintegrated.com
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MAX9947

AISG Integrated Transceiver

IDLE START 1 1

TXIN BIT

STOPBIT IDLE

TXOUTAND RXIN IDLE

1

RxOUT DLE (LOGIC-LEVEL HIGH)(TX > =

IDLE

DR IDLE (LOGIC-LEVEL LOW)

Figure 2. The MAX9947 on the Tower: Communication Flow is from the Tower to the Base

Table 1. Bit-Time Duration Selector

DIRMD2* DIRMD1* AISG DATA RATE (kbps) UNITY BIT TIME (ps)
0 0 9.6 104.16
0 1 38.4 26.04
1 0 115.2 8.68
1 1 Not used Not used
*DIRMD1 and DIRMD?2 are internally pulled down.
-67dBm
-125dBm
400MHz 12.756Hz

Emissions Spectrum with 50% Duty-Cycle OOK, Conforms to AISG TS 25.461

Figure 3. AISG Standard Modem Spectrum Emission Mask

Applications Information

Emission Output Profile

The AISG standard defines the maximum spectrum emis-
sion that all the OOK modulating devices must be compli-
ant with. Such a spectrum is represented in Figure 3.

www.maximintegrated.com

The MAX9947 is compliant with the AISG standard.

An external 470pF capacitor connected between RXIN
and ground is recommended for compliance above
25MHz (see the Typical Application Circuit (Connectivity
at the Base) and Typical Application Circuit (Connectivity

at the Tower)).
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MAX9947

External Termination and
AC-Coupling to Feeder Cable

The MAX9947 transceiver works in conjunction with an
external 501 termination. The termination is connected
serially between TXOUT and the feeder cable. It acts as
series termination for the transmitting path (data flowing
from TXIN to TXOUT) and acts as parallel termination
when data is being received on RXIN.

The output of the transmitter is biased at 1.5V to maximize
the power-supply rejection ratio and minimize the emis-
sion. It is recommended that the device be AC-coupled to
the feeder cable through either an external RF filter or a
series 100nF capacitor.

Transmission Output Power

The MAX9947 output level at TXOUT can be set by
using two external resistors that connect at the RES
and BIAS pins as shown in the Typical Application
Circuit (Connectivity at the Base) and Typical Application
Circuit (Connectivity at the Tower). The maximum volt-
age at TXOUT is 2.52Vp_p. Assuming that the feeder
cable is terminated into a 50Q impedance, the external
filter is lossless at 2.176MHz, and a series 50Q termina-
tion is being used as in the Typical Application Circuit
(Connectivity at the Base) and Typical Application Circuit
(Connectivity at the Tower), the output level of 2.52Vp_p
corresponds to +6dBm at the feeder cable.

The TXOUT voltage level can be varied according to the
following equations:

Vrxout (Vp-p) = (2.52Vp.p x VREs (V))/1.5V
VRes (V) = 1.5V x R2/(R1 + R2)
V1xouT (Vp-p) = 2.52Vp_p x R2/(R1 + R2)
Use R1 = 0Q for maximum voltage level of 2.52Vp_p.
The voltage at the RES pin must be between 0.84V and
1.5V. It implies that the minimum voltage level at TXOUT
is approximately 1.41V that corresponds to +1dBm at the

feeder cable. It is recommended that a 1uF capacitor be
connected between the BIAS pin and ground.

To obtain the nominal power level of +3dBm at the feeder
cable as the AISG standard requires, use R1 = 4.1kQ and
R2 = 10kQ that provide 1.78Vp_p at TXOUT.

The MAX9947 can provide up to 2.52Vp_p to compensate
for potential loss within the external filter, cable, connec-
tions, and termination.

www.maximintegrated.com
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Receiver-Input Range and Threshold

The maximum OOK input power at RXIN into the 50Q
external termination is +5dBm. For a single-tone signal at
2.176MHz, 5dBm corresponds to 1.12Vp_p.

The MAX9947 internal threshold is -15dBm (112.4mVp_p)
with £3dB accuracy in compliance with the AISG standard
specifications. This threshold sets the minimum input sig-
nal level that is recognized as OOK carrier being present
(level logic-low).

Consider a corner case where the OOK signal at 2.176 MHz
present at the RXIN pin is at the minimum level of -15dBm
+3dB. To avoid the saturation of the receiver input stage,
any other adjacent carrier with power-up to +5dBm must
be either below 1.1MHz or above 4.5MHz.

External Clock

The MAX9947 integrated AISG transceiver operates
with an external crystal at 4x the 2.176MHz frequency,
or 8.704MHz. The crystal is required to achieve the
+100ppm frequency stability specification of the AISG
standard. A crystal with £30ppm is recommended along
with two 40pF (£10% tolerance) capacitors connect-
ed to ground as shown in Typical Application Circuit
(Connectivity at the Base) and Typical Application Circuit
(Connectivity at the Tower). The capacitors do not affect
the oscillation frequency.

Multiple MAX9947 devices can share the same crystal
by using the SYNCOUT pin. One device acts as a mas-
ter and provides the 8.704MHz clock signal to the slave
device(s) through such a pin. To configure a device as a
slave, XTAL2 should be connected to ground. The exter-
nal clock coming from the master device feeds the XTAL1
pin of the slave device through a series 10kQ resistor.

Connect a 1kQ pullup resistor to V¢ from the SYNCOUT
pin of the master device.

Maxim Integrated | 12



MAX9947 AISG Integrated Transceiver

Typical Application Circuit (Connectivity at the Base)

= 1
N R2 1
0AF Z— " 0.1yF R1
J
RES —\VV\ BIAS
12V 3.3V \
| POWER N 15V
SUPPLY| 50V Ve +7dBm TO +12dBm
L a XTAL1 7 TXOUT
[ == 8.704MHz gm%ﬁ —
—1~ o "o » >
| == XTAL2
—® . BANDPASS FILTER 500 COAX
— : | SYNCOUT cﬁ I—G—CABLE
DIRMD1 | s
/4 F4TOPF  AC-
COUPLING
DIRMDZ] Tx POWER: -
v v MAX9947 +1dBm 10
DIRECTION +6dBm
REF
FPGA DIR DETECTION !
STATE MACHINE 15dBm
RXOUT i <
= < ° R RXIN
~— ~
L o
GND —  DEMODULATOR BANDPASS FILTER
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MAX9947 AISG Integrated Transceiver

Typical Application Circuit (Connectivity at the Tower)

- J_
- R2 — 0
0.14F = —— 0yF R1
[ J
T RES VS BIAS
12V 3.3V A
"L POWER - 15V
SUPPLY| 50v] Ve +7dBm TO +12dBm
L XTAL1 —~_ —
[ == &s.70MHz mgﬁ =
—°¢ o SWITCH o > ~
| == XTAL2
—® BANDPASS FILTER 500 COAX
= TXIN | CABLE
SYNCOUT 4% I—e—
v, DIRMD1 | CE=4700F  pc.
DIRMD2 . COUPLING
MAX13486E } v Tiij%ﬁ% =
MAX13485E
DIRECTION MAX9947 +6dBm
DR REF
DETECTION  |-a—
A | STATE MACHINE 1538
RO
RS485BUS>> B -
T
TO TMARET e |RY }—i—é < ~ o
L 4 N
DE 1 ' —~
DI I 00K
= DEMODULATOR BANDPASS FILTER
GND GND

Chip Information
PROCESS: BiCMOS
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MAX9947

Package Information

AISG Integrated Transceiver

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”,
“#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing

pertains to the package regardless of RoHS status.

PACKAGE TYPE PACKAGE CODE OUTLINE NO. LAND PATTERN NO.
16 TQFN-EP T1633F+3 21-0136 90-0033
MARKING E DETAIL A (NE-1) X
l— 2 —] \
| D2/2
S e Doy [
D2 AAAA A‘%—E =
l = = |
D ¢ ! D2
| — '
N\ == ]
| T N
X ] g D I A
A ‘ “ ‘ b= [& o 10@[c[A[e]
INDEX AREA ¢ ox []0.15
(D/2 X E/2) ' —|i e22|— pn gD
TOP_VIEW
|— E2 —=|
BOTTOM VIEW
& NX ¢ ¢
[//]o.10]c Jo.08[c] (R 1S OPTIONAL)
— ~—A
—]| |—A2
e \ !
T I \ _/ I I 4L
—-El-—| TERMINAL TIP |—E|-—|
EVEN TERMINAL 0DD_TERMINAL
DETAIL A
@ Time
SEATING PLANE
SIDE VIEW ngéKAGE OUTLINE,
8, 12, 16L THIN QFN, 3x3x0.75mm
_DRAWING NOT TO SCALE— APPROVAL |DOCUMB¢T2%O-NOTI;O:I3.6NO. REB %
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MAX9947 AISG Integrated Transceiver

Package Information (continued)

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”,
“#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing
pertains to the package regardless of RoHS status.

PKG 8L 3x3 12L 3x3 16L 3x3
REF. | MIN. [NOM.|MAX. | MIN. [NOM.|MAX. | MIN. [NOM.| MAX. EXPOSED PAD VARIATIONS
A |070]0.75|0.80|0.70 | 0.75 [0.80 | 0.70| 0.75 | 0.80 RN — N[c)le\n AR NZ; —~] PND JEDEC
b [025]/030]035020[025[030]|020]0.25]0.30 : : : : : :
b 129013001310 29 300340 | 290 | 3.00 | 3.10 TQ833-1 025 | 0.70 | 1.25 | 0.25 | 0.70 | 1.25 | 0.35x45° | WEEC
E 12901300 31029 300 3101 2901 3001 3.10 T1233-1 0.95 | 110 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
P 0.65BSC. 050 BSC. 050BSC. T1233-3 0.95 | 110 [ 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
L |035 | 0.55 | 0.75 | 0.45 |0_55 | 0.65 | 0.30 | 0.40 | 0.50 T1633-2 095 | 110 [ 125 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-2
N 8 12 16 T16332C | 0.95 [ 1.10 | 1.25 | 095 | 1.10 | 1.25 | 0.35x45° | WEED-2
ND 2 3 4 T1633F-3 | 0.65 | 0.80 | 0.95 | 0.65 | 0.80 | 0.95 | 0.225x 45° | WEED-2
NE 2 3 4 T1633FH-3 [ 0.65 |0.80 [0.95 | 0.65 | 0.80 [0.95 | 0.225x45° | WEED-2
At [ o Joo2]00s] o Joo2]o0s| o Joo2]00s5 T1633-4 | 095 | 1.10 | 1.25 | 0.95 | 110 | 1.25 | 0.35x45° | WEED-2
A2 0.20 REF 0.20 REF 0.20 REF T1633-4C | 0.95 [ 1.10 | 1.25 | 095 | 110 | 1.25 | 0.35x45° | WEED-2
k 025 | . | - 1025 | - | - 1025 | - | - T1633MK-5| 0.95 | 1.10 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-2
EXPOSED PAD VARIATIONS
PKG. D2 E2 L
CODES PIN ID
MIN. [ NOM. | MAX.| MIN. [ NOM.| MAX.| MIN.| NOM.| MAX.
T1233-4 0.95 | 110 | 1.25 | 0.95 | 1.10 [ 1.25 | 0.35 | 0.45 | 0.55 | 0.35x45°
T1633-5 095 | 110 | 125 | 0.95 | 1.10 [ 1.25 | 0.25 | 0.35 | 0.45 | 0.35x45°
T1633-5C | 0.95 | 1.10 [ 1.25 | 0.95 | 1.10 | 1.25 | 0.25 | 0.35 | 0.45 | 0.35x45°

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS 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.
A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 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 MO220 REVISION C. T1233-4,T1633-5 AND T1633-5C WITH CUSTOM @

maxim
LEAD DIMENSION. integrated.

MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. TLE:
12. WARPAGE NOT TO EXCEED 0.10mm. 8PA1%K'1A6(33LET(I?1?I\-II— '—Q"I;‘E 33x0.75mm
13. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND Pb FREE (+) PARTS. L . -

~DRAWING NOT TO SCALE— APPROVAL o 0136 F‘(V) B
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MAX9947 AISG Integrated Transceiver

Revision History

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 12/09 Initial release —
1 9/10 Corrected Figures 1 and 3, added soldering temperature 2,10, 11
2 6/11 Changed top mark in Ordering Information 1
3 711 Added 6,5 and 6 ¢ data 2
4 4/16 Updated Electrical Characteristics and Ordering Information tables, Figure 3 1-4,11,15, 16

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits)
shown in the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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