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Extended Temperature Serial Interface CODEC/Filter COMBO Family

Check for Samples: TP3054-X, TP3057-X

FEATURES
e =40°C to +85°C Operation

e Complete CODEC and Filtering System
(COMBO) Including:

— Transmit High-Pass and Low-Pass Filtering

— Receive Low-Pass Filter with Sin x/x
Correction

— Active RC Noise Filters

— M-Law or A-Law Compatible COder and
DECoder

— Internal Precision Voltage Reference
— Serial I/O Interface
— Internal Auto-Zero Circuitry
e p-Law, 16-Pin - TP3054
e A-Law, 16-Pin - TP3057
e Designed for D3/D4 and CCITT Spplications
e 15V Operation
e Low Operating Power - Typically 50 mW
e Power-Down Standby Mode - Typically 3 mW
» Automatic Power-Down
e TTL or CMOS Compatible Digital Interfaces
e Maximizes Line Interface Card Circuit Density
e Dual-In-Line or PCC Surface Mount Packages

e See also AN-370, “Techniques for Designing
with CODEC/Filter COMBO Circuits”
(SNLA136)
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Figure 1. Plastic Chip Carriers (Top View)
Package Number FNOO20A

DESCRIPTION

The TP3054, TP3057 family consists of p-law and A-
law monolithic PCM CODEC/filters utilizing the A/D
and D/A conversion architecture shown in Figure 3,
and a serial PCM interface. The devices are
fabricated using Tl's advanced double-poly CMOS
process (microCMOS).

The encode portion of each device consists of an
input gain adjust amplifier, an active RC pre-filter
which eliminates very high frequency noise prior to
entering a switched-capacitor band-pass filter that
rejects signals below 200 Hz and above 3400 Hz.
Also included are auto-zero circuitry and a
companding coder which samples the filtered signal
and encodes it in the companded p-law or A-law
PCM format. The decode portion of each device
consists of an expanding decoder, which reconstructs
the analog signal from the companded p-law or A-law
code, a low-pass filter which corrects for the sin x/x
response of the decoder output and rejects signals
above 3400 Hz followed by a single-ended power
amplifier capable of driving low impedance loads. The
devices require two 1.536 MHz, 1.544 MHz or
2.048 MHz transmit and receive master clocks, which
may be asynchronous; transmit and receive bit
clocks, which may vary from 64 kHz to 2.048 MHz;
and transmit and receive frame sync pulses. The
timing of the frame sync pulses and PCM data is
compatible with both industry standard formats.
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Figure 2. Dual-In-Line Package (Top View)
Package Number NFGOO1E & DW0016B
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Block Diagram
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PIN DESCRIPTIONS

Symbol Function
Vg Negative power supply pin.
VBB = -5V +£5%.
GNDA Analog ground. All signals are referenced to this pin.
VFRO Analog output of the receive power amplifier.
Vee Positive power supply pin.
VCC = +5V +5%.
Receive frame sync pulse which enables BCLKR to shift PCM data into Dg. FSg is an 8 kHz
FSgr h ) . A -
pulse train. See Figure 4 and Figure 5 for timing details.
Dr Receive data input. PCM data is shifted into Dg following the FSg leading edge.
The bit clock which shifts data into Dr after the FSg leading edge. May vary from 64 kHz to
BCLKe/CLKSEL 2.048 MHz. Alternatively, may be a logic input which selects either 1.536 MHz/1.544 MHz or
R 2.048 MHz for master clock in synchronous mode and BCLK( is used for both transmit and
receive directions (see Table 1).
Receive master clock. Must be 1.536 MHz, 1.544 MHz or 2.048 MHz. May be asynchronous with
MCLKs/PDN MCLKY, but should be synchronous with MCLKy for best performance. When MCLKg is
R connected continuously low, MCLKy is selected for all internal timing. When MCLKR, is connected
continuously high, the device is powered down.
MCLK Transmit master clock. Must be 1.536 MHz, 1.544 MHz or 2.048 MHz. May be asynchronous
X with MCLKg. Best performance is realized from synchronous operation.
Fs Transmit frame sync pulse input which enables BCLK to shift out the PCM data on Dy. FSy is
X an 8 kHz pulse train, see Figure 4 and Figure 5 for timing details.
BCLK The bit clock which shifts out the PCM data on Dy. May vary from 64 kHz to 2.048 MHz, but must
X be synchronous with MCLKy.
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PIN DESCRIPTIONS (continued)

Symbol Function
Dy The TRI-STATE PCM data output which is enabled by FSy.
TSx Open drain output which pulses low during the encoder time slot.
GSy Analog output of the transmit input amplifier. Used to externally set gain.
VFExI™ Inverting input of the transmit input amplifier.
VFxl* Non-inverting input of the transmit input amplifier.

Functional Description

POWER-UP

When power is first applied, power-on reset circuitry initializes the COMBO and places it into a power-down
state. All non-essential circuits are deactivated and the Dy and VFzO outputs are put in high impedance states.
To power-up the device, a logical low level or clock must be applied to the MCLKz/PDN pin and FSy and/or FSg
pulses must be present. Thus, 2 power-down control modes are available. The first is to pull the MCLKg/PDN pin
high; the alternative is to hold both FSy and FSg inputs continuously low—the device will power-down
approximately 1 ms after the last FSy or FSg pulse. Power-up will occur on the first FSy or FSg pulse. The TRI-
STATE PCM data output, Dy, will remain in the high impedance state until the second FS pulse.

SYNCHRONOUS OPERATION

For synchronous operation, the same master clock and bit clock should be used for both the transmit and receive
directions. In this mode, a clock must be applied to MCLKyx and the MCLKg/PDN pin can be used as a power-
down control. A low level on MCLKg/PDN powers up the device and a high level powers down the device. In
either case, MCLKy will be selected as the master clock for both the transmit and receive circuits. A bit clock
must also be applied to BCLKy and the BCLKg/CLKSEL can be used to select the proper internal divider for a
master clock of 1.536 MHz, 1.544 MHz or 2.048 MHz. For 1.544 MHz operation, the device automatically
compensates for the 193rd clock pulse each frame.

With a fixed level on the BCLKg/CLKSEL pin, BCLKy will be selected as the bit clock for both the transmit and
receive directions. Table 1 indicates the frequencies of operation which can be selected, depending on the state
of BCLKR/CLKSEL. In this synchronous mode, the bit clock, BCLKy, may be from 64 kHz to 2.048 MHz, but must
be synchronous with MCLKy.

Each FSy pulse begins the encoding cycle and the PCM data from the previous encode cycle is shifted out of the
enabled Dy output on the positive edge of BCLKy. After 8 bit clock periods, the TRI-STATE Dy output is returned
to a high impedance state. With an FSg pulse, PCM data is latched via the Dg input on the negative edge of
BCLKy (or BCLKGg if running). FSyx and FSg must be synchronous with MCLKyg.

Table 1. Selection of Master Clock Frequencies

Master Clock
BCLKRr/CLKSEL Frequency Selected
TP3057 TP3054
Clocked 2.048 MHz 1.536 MHz or 1.544 MHz
0 1.536 MHz or 1.544 MHz 2.048 MHz
1 2.048 MHz 1.536 MHz or 1.544 MHz
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ASYNCHRONOUS OPERATION

For asynchronous operation, separate transmit and receive clocks may be applied. MCLKy and MCLKg must be
2.048 MHz for the TP3057, or 1.536 MHz, 1.544 MHz for the TP3054, and need not be synchronous. For best
transmission performance, however, MCLKg should be synchronous with MCLKy, which is easily achieved by
applying only static logic levels to the MCLKg/PDN pin. This will automatically connect MCLKy to all internal
MCLKR functions (see Pin Description above). For 1.544 MHz operation, the device automatically compensates
for the 193rd clock pulse each frame. FSy starts each encoding cycle and must be synchronous with MCLKy and
BCLKy. FSg starts each decoding cycle and must be synchronous with BCLKg. BCLKg must be a clock, the logic
levels shown in Table 1 are not valid in asynchronous mode. BCLKy and BCLKr may operate from 64 kHz to
2.048 MHz.

SHORT FRAME SYNC OPERATION

The COMBO can utilize either a short frame sync pulse or a long frame sync pulse. Upon power initialization, the
device assumes a short frame mode. In this mode, both frame sync pulses, FSx and FSg, must be one bit clock
period long, with timing relationships specified in Figure 4. With FSy high during a falling edge of BCLKy, the next
rising edge of BCLKy enables the Dy TRI-STATE output buffer, which will output the sign bit. The following seven
rising edges clock out the remaining seven bits, and the next falling edge disables the Dy output. With FSg high
during a falling edge of BCLKR (BCLKy in synchronous mode), the next falling edge of BCLKR latches in the sign
bit. The following seven falling edges latch in the seven remaining bits. All four devices may utilize the short
frame sync pulse in synchronous or asynchronous operating mode.

LONG FRAME SYNC OPERATION

To use the long frame mode, both the frame sync pulses, FSy and FSg, must be three or more bit clock periods
long, with timing relationships specified in Figure 5. Based on the transmit frame sync, FSy, the COMBO will
sense whether short or long frame sync pulses are being used. For 64 kHz operation, the frame sync pulse must
be kept low for a minimum of 160 ns. The Dy TRI-STATE output buffer is enabled with the rising edge of FSy or
the rising edge of BCLK, whichever comes later, and the first bit clocked out is the sign bit. The following seven
BCLK( rising edges clock out the remaining seven bits. The Dy output is disabled by the falling BCLKy edge
following the eighth rising edge, or by FSy going low, whichever comes later. A rising edge on the receive frame
sync pulse, FSg, will cause the PCM data at D to be latched in on the next eight falling edges of BCLKg (BCLK
in synchronous mode). All four devices may utilize the long frame sync pulse in synchronous or asynchronous
mode.

In applications where the LSB bit is used for signalling, with FSi two bit clock periods long, the decoder will
interpret the lost LSB as “%2” to minimize noise and distortion.

TRANSMIT SECTION

The transmit section input is an operational amplifier with provision for gain adjustment using two external
resistors, see Figure 8. The low noise and wide bandwidth allow gains in excess of 20 dB across the audio
passband to be realized. The op amp drives a unity-gain filter consisting of RC active pre-filter, followed by an
eighth order switched-capacitor bandpass filter clocked at 256 kHz. The output of this filter directly drives the
encoder sample-and-hold circuit. The A/D is of companding type according to p-law (TP3054) or A-law (TP3057)
coding conventions. A precision voltage reference is trimmed in manufacturing to provide an input overload (tyax)
of nominally 2.5V peak (see Transmission Characteristics). The FSyx frame sync pulse controls the sampling of
the filter output, and then the successive-approximation encoding cycle begins. The 8-bit code is then loaded into
a buffer and shifted out through Dy at the next FSy pulse. The total encoding delay will be approximately 165 us
(due to the transmit filter) plus 125 s (due to encoding delay), which totals 290 ys. Any offset voltage due to the
filters or comparator is cancelled by sign bit integration.
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RECEIVE SECTION

The receive section consists of an expanding DAC which drives a fifth order switched-capacitor low pass filter
clocked at 256 kHz. The decoder is A-law (TP3057) or u-law (TP3054) and the 5th order low pass filter corrects
for the sin x/x attenuation due to the 8 kHz sample/hold. The filter is then followed by a 2nd order RC active post-
filter/power amplifier capable of driving a 600Q load to a level of 7.2 dBm. The receive section is unity-gain. Upon
the occurrence of FSg, the data at the Dg input is clocked in on the falling edge of the next eight BCLKi (BCLK)
periods. At the end of the decoder time slot, the decoding cycle begins, and 10 ps later the decoder DAC output
is updated. The total decoder delay is ~10 us (decoder update) plus 110 us (filter delay) plus 62.5 us (¥2 frame),
which gives approximately 180 ps.

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘f'\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings ®@

Vcc to GNDA v
Vgg to GNDA -7V
Voltage at any Analog Input or Output Vcct+0.3V to Vgg—0.3V
Voltage at any Digital Input or Output Vcct+0.3V to GNDA-0.3V
Operating Temperature Range -55°C to + 125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature ‘ (Soldering, 10 sec.) 300°C

(1) “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/Distributors for availability and
specifications.

Electrical Characteristics

Unless otherwise noted, limits printed in BOLD characters are ensured for Ve = +5.0V £5%, Vgg = —=5.0V £5%; T, = —40°C
to +85°C by correlation with 100% electrical testing at T, = 25°C. All other limits are assured by correlation with other
production tests and/or product design and characterization. All signals referenced to GNDA. Typicals specified at V¢ =
+5.0V, Vgg = -5.0V, T, = 25°C.

Symbol Parameter Conditions ‘ Min ‘ Typ ‘ Max | Units
DIGITAL INTERFACE
Vi Input Low Voltage 0.6 \%
\m Input High Voltage 2.2 \%
VoL Dy, IL1=3.2 mA 0.4 Y
Output Low Voltage SIGR, I.=1.0 mA 0.4 \%
TSx, IL.=3.2 mA, Open Drain 0.4 \Y
Von Output High Voltage Dx, 4="3.2 mA 24 v
SIGR, Iy=—1.0 mA 2.4 Y,
m Input Low Current GNDA=sV|\sV,,, All Digital Inputs -10 10 HA
I Input High Current ViuSViNsVee -10 10 HA
loz ?Tlgrlj-uStTiuTrSm in High Impedance State Dy, GNDASVo<Vcc -10 10 A
ANALOG INTERFACE WITH TRANSMIT INPUT AMPLIFIER (ALL DEVICES)
XA Input Leakage Current -2.5VsV<+2.5V, VFxI* or VFxl™ =200 200 nA
RXA Input Resistance -2.5VsV<+2.5V, VFxI* or VFyl™ 10 MQ
RoXA Output Resistance Closed Loop, Unity Gain 1 3 Q
R XA Load Resistance GSy 10 kQ
C.XA Load Capacitance GSy 50 pF
VoXA Output Dynamic Range GSy, RL 210 kQ -2.8 2.8 \%
AyXA Voltage Gain VFxl* to GSy 5000 VIV
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Electrical Characteristics (continued)

Unless otherwise noted, limits printed in BOLD characters are ensured for V¢ = +5.0V 5%, Vgg = =5.0V +5%; T, = -40°C
to +85°C by correlation with 100% electrical testing at T, = 25°C. All other limits are assured by correlation with other
production tests and/or product design and characterization. All signals referenced to GNDA. Typicals specified at V¢ =
+5.0V, Vgg = =5.0V, T, = 25°C.

Symbol Parameter Conditions Min Typ Max Units
FuXA Unity Gain Bandwidth 1 2 MHz
VosXA Offset Voltage =20 20 mVv
VeuXA Common-Mode Voltage CMRRXA > 60 dB -2.5 25 \%
CMRRXA | Common-Mode Rejection Ratio DC Test 60 dB
PSRRXA | Power Supply Rejection Ratio DC Test 60 dB
ANALOG INTERFACE WITH RECEIVE FILTER (ALL DEVICES)

RoRF Output Resistance Pin VFRO 1 3 Q
R RF Load Resistance VFRO=£2.5V 600 Q
C.RF Load Capacitance 500 pF
VOSRO Output DC Offset Voltage =200 200 mV
POWER DISSIPATION (ALL DEVICES)

lccO Power-Down Current No Load® 0.65 2.0 mA
Igg0 Power-Down Current No Load® 0.01 0.33 mA
lccl Power-Up (Active) Current No Load 5.0 11.0 mA
Igsl Power-Up (Active) Current No Load 5.0 11.0 mA

(1) lcco and Iggp are measured after first achieving a power-up state.
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Timing Specifications
Unless otherwise noted, limits printed in BOLD characters are ensured for V¢ = +5.0V 5%, Vgg = =5.0V +5%; T, = -40°C
to +85°C by correlation with 100% electrical testing at T, = 25°C. All other limits are assured by correlation with other
production tests and/or product design and characterization. All signals referenced to GNDA. Typicals specified at V¢ =

+5.0V, Vgg = =5.0V, T, = 25°C. All timing parameters are assured at Vo = 2.0V and Vg, = 0.7V. See Definitions and Timing
Conventions section for test methods information.

Symbol Parameter Conditions Min Typ Max Units
1/tem Depends on the Device Used and the 1.536 MHz
Frequency of Master Clocks BCLKg/CLKSEL Pin. 1.544 MHz
MCLKy and MCLKg 2.048 MHz
trRm Rise Time of Master Clock MCLKyx and MCLKg 50 ns
tem Fall Time of Master Clock MCLKyx and MCLKg 50 ns
tpp Period of Bit Clock 485 488 15725 ns
tre Rise Time of Bit Clock BCLKy and BCLKg 50 ns
teg Fall Time of Bit Clock BCLKy and BCLKg 50 ns
twvH Width of Master Clock High MCLKx and MCLKg 160 ns
twmL Width of Master Clock Low MCLKyx and MCLKg 160 ns
tserm Set-Up Time from BCLKy High | First Bit Clock after the Leading Edge of Short Frame 100 ns
to MCLK Falling Edge FSx Long Frame 125
tseem Setup Time from FSy High to 100 ns
MCLKy Falling Edge Long Frame Only
tweH Width of Bit Clock High Viy=2.2V 160 ns
twaL Width of Bit Clock Low V, =0.6V 160 ns
tHBEL Holding Time from Bit Clock
Low to Frame Sync Long Frame Only 0 ns
tHeEs Holding Time from Bit Clock
High to Frame Sync Short Frame Only 0 ns
tses Set-Up Time from Frame Sync
1o Bit Clock Low Long Frame Only 115 ns
oD Delay Time from BCLKx High || ., 4-150 pF plus 2 LSTTL Loads 0 140 ns
to Data Valid
tpBeTS Delay Time to TSx Low Load=150 pF plus 2 LSTTL Loads 140 ns
tpzc Delay Time from BCLKy Low to _
Data Output Disabled CL=0 pF 10 150 pF 50 165 ns
tpze Delay Time to Valid Data from
FSyx or BCLK, Whichever C.=0 pF to 150 pF 20 165 ns
Comes Later
tspe Set-Up Time from Dg Valid to 50 ns
BCLKRg/x Low
tHeD Hold Time from BCLKg/x Low to 50 ns
Dr Invalid
tse Set-Up Time from FSyr to . .
BCLKyr Low Short Frame Sync Pulse (1 Bit Clock Period Long) 50 ns
thF Hold Time from BCLKyr LOW | g1t Frame Sync Pulse (1 Bit Clock Period Long) 100 ns
to FSyr Low
therl Hold Time from 3rd Period of . .
Bit Clock Low to Frame Sync tggg)Frame Sync Pulse (from 3 to 8 Bit Clock Periods 100 ns
(FSy or FSg) g
twEL Minimum Width of the Frame . )
Sync Pulse (Low Level) 64k Bit/s Operating Mode 160 ns
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Timing Diagrams
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Transmission Characteristics

Unless otherwise noted, limits printed in BOLD characters are ensured for V¢ = +5.0V 5%, Vgg = =5.0V +5%; T, = -40°C
to +85°C by correlation with 100% electrical testing at T, = 25°C. All other limits are assured by correlation with other
production tests and/or product design and characterization. GNDA = 0V, f = 1.02 kHz, V,y = 0 dBmO, transmit input amplifier
connected for unity gain non inverting. Typicals are specified at V¢ = +5.0V, Vgg = =5.0V, T, = 25°C.

Symbol ‘ Parameter | Conditions | Min Typ ‘ Max | Units
AMPLITUDE RESPONSE
(Defition of nominal gain) 5000y 0 cBmo. L2276 vrms
tMAX Max Overload Level
TP3054 (3.17 dBmO0) 2.501 Vpk
TP3057 (3.14 dBmO) 2.492 Vpk
Gxa Transmit Gain, Absolute LITOZUZIS;::G\S/E:CO: ?I;’m\{)BZT_l?J\Z/O Hy -0.15 0.15 dB
Gxr f=16 Hz -40 dB
f=50 Hz -30 dB
f=60 Hz =26 dB
f=200 Hz -1.8 -0.1 dB
f=300 Hz-3000 Hz -0.15 0.15 dB
Transmit Gain, Relative to Gya f=3152 Hz =-0.15 0.20 dB
f=3300 Hz -0.35 0.1 dB
f=3400 Hz -0.7 0 dB
f=4000 Hz =14 dB
f=4600 Hz and Up, Measure =32 dB
Response from 0 Hz to 4000 Hz
GxaT Absolute Transmit Gain Variation with Relative to Gyp —015 0.15 dB
Temperature
Gyxav ég‘s)g:;t\e/;[ggzmit Gain Variation with Relative to Gy -0.05 0.05 dB
GxRrL Sinusoidal Test Method
Reference Level=—10 dBmO0
Transmit Gain Variations with Level VFxl*=-40 dBmO to +3 dBmO =-0.2 0.2 dB
VFxI*=-50 dBmO to -40 dBmO -0.4 0.4 dB
VFxl*=-55 dBmO to -50 dBmO0 -1.2 1.2 dB
Gra Ta=25°C, V=5V, Vgg=-5V
Receive Gain, Absolute Input=Digital Code Sequence -0.20 0.20 dB
for 0 dBmO Signal at 1020 Hz
Ggrr f=0 Hz to 3000 Hz -0.15 0.15 dB
Receive Gain, Relative to Gga =3300 Hz ~0:3 01 dB
f=3400 Hz -0.7 0 dB
f=4000 Hz =14 dB
GRrat Absolute Receive Gain Variation with Relative to Gga —015 0.15 dB
Temperature
GRrav ég‘s)g:;t\e/gfgcéeeive Gain Variation with Relative to Gga -0.05 0.05 dB
GRrRrL Sinusoidal Test Method; Reference
Input PCM Code Corresponds to an
) ) o ) Ideally Encoded
Receive Gain Variations with Level
PCM Level =40 dBmO to +3 dBmO0 =0.2 0.2 dB
PCM Level =-50 dBmO to —40 dBmO -0.4 0.4 dB
PCM Level =-55 dBmO to -50 dBmO =1.2 1.2 dB
Vro Receive Output Drive Level R =600Q -2.5 25 \%
10 Submit Documentation Feedback Copyright © 2005-2013, Texas Instruments Incorporated
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Transmission Characteristics (continued)
Unless otherwise noted, limits printed in BOLD characters are ensured for V¢ = +5.0V 5%, Vgg = =5.0V +5%; T, = -40°C

to +85°C by correlation with 100% electrical testing at T, = 25°C. All other limits are assured by correlation with other

production tests and/or product design and characterization. GNDA = 0V, f = 1.02 kHz, V,y = 0 dBmO, transmit input amplifier
connected for unity gain non inverting. Typicals are specified at V¢ = +5.0V, Vgg = =5.0V, T, = 25°C.

Symbol Parameter Conditions Min Typ ‘ Max | Units
ENVELOPE DELAY DISTORTION WITH FREQUENCY
Dxa Transmit Delay, Absolute f=1600 Hz 290 315 us
Dygr =500 Hz-600 Hz 195 220 us
f=600 Hz-800 Hz 120 145 VS
f=800 Hz-1000 Hz 50 75 us
Transmit Delay, Relative to Dya f=1000 Hz-1600 Hz 20 40 us
f=1600 Hz-2600 Hz 55 75 us
f=2600 Hz-2800 Hz 80 105 us
f=2800 Hz-3000 Hz 130 155 us
Dra Receive Delay, Absolute f=1600 Hz 180 200 us
Drr =500 Hz-1000 Hz -40 -25 us
f=1000 Hz-1600 Hz -30 -20 us
Receive Delay, Relative to Dra f=1600 Hz-2600 Hz 70 90 us
f=2600 Hz-2800 Hz 100 125 us
f=2800 Hz-3000 Hz 145 175 VS
NOISE
Nxc Transmit Noise, C Message Weighted | TP3054 (1) 12 16 dBrnCO
Nxp Transmit Noise, P Message Weighted | TP3057 () -74 -67 dBmOp
Nrc Receive Noise, C Message Weighted Eggﬂl&%dgff:n?;g&ggf Positive and 8 11 dBrnCO
Nrp Receive Noise, P Message Weighted | TP3057 PCM Code Equals Positive Zero -82 =79 dBmOp
Nrs Noise, Single Frequency Egal;ifetr%elr?t(,) \I;E;I,+I;go\ergrsound -53 dBmoO
PPSRx | Positive Power Supply Rejection, Vce=5.0 Vpct100 mVrms 90 dBC
Transmit f=0 kHz-50 kHz @
NPSRx | Negative Power Supply Rejection, Vgg=—5.0 Vpc+ 100 mVrms 90 dBC
Transmit f=0 kHz-50 kHz @
PPSRg PCM Code Equals Positive Zero
Vce=5.0 Vpc+100 mVrms
Positive Power Supply Rejection, Measure VFg0
Receive f=0 Hz-4000 Hz 38 dBC
f=4 kHz-25 kHz 38 dB
f=25 kHz-50 kHz 35 dB
NPSRg PCM Code Equals Positive Zero
Vgg=—5.0 Vpc+100 mVrms
Negative Power Supply Rejection, Measure VFg0
Receive f=0 Hz-4000 Hz 38 dBC
f=4 kHz-25 kHz 38 dB
f=25 kHz-50 kHz 35 dB
(1) Measured by extrapolation from the distortion test result at =50 dBmoO.
(2) PPSRy, NPSRy, and CTg_x are measured with a —50 dBmO activation signal applied to VFxl*.
Copyright © 2005-2013, Texas Instruments Incorporated Submit Documentation Feedback 11
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Transmission Characteristics (continued)

Unless otherwise noted, limits printed in BOLD characters are ensured for V¢ = +5.0V 5%, Vgg = =5.0V +5%; T, = -40°C
to +85°C by correlation with 100% electrical testing at T, = 25°C. All other limits are assured by correlation with other
production tests and/or product design and characterization. GNDA = 0V, f = 1.02 kHz, V,y = 0 dBmO, transmit input amplifier
connected for unity gain non inverting. Typicals are specified at V¢ = +5.0V, Vgg = =5.0V, T, = 25°C.

Symbol Parameter Conditions Min Typ Max Units
SOSs Loop Around Measurement, 0 dBmoO, -30 dB
300 Hz to 3400 Hz Input PCM Code
Spurious Out-of-Band Signals at the | Applied at Dg.
Channel Output 4600 Hz-7600 Hz -30 dB
7600 Hz—8400 Hz -40 dB
8400 Hz-100,000 Hz -30 dB
DISTORTION
STDy, Sinusoidal Test Method ®)
STDr Level=3.0 dBmO 33 dBC
_ _ ‘ _ =0 dBmO to —30 dBmO 36 dBC
e e ptorion TSmO | g0 gamo |
RCV 29 dBC
=-55 dBm0 XMT 13 dBC
RCV 14 dBC
SFDy Single Frequency Distortion, Transmit =43 dB
SFDg Single Frequency Distortion, Receive =43 dB
IMD Loop Around Measurement,
. o VFyl*=-4 dBmO to —21 dBmO, Two
Intermodulation Distortion o =41 dB
Frequencies in the Range
300 Hz-3400 Hz
CROSSTALK
CTxr Transmit to Receive Crosstalk, 0 dBmo | f=300 Hz-3400 Hz 90 -70 4B
Transmit Level Dr=Quiet PCM Code®
CTrx Receive to Transmit Crosstalk, 0 dBmO #2300 Hz-3400 Hz, VFyl=Multitone ® -90 -70 dB
Receive Level

(3) TP3054/57 are measured using C message weighted filter for y-law and psophometric weighted filter for A-law.
(4) CTx_r @ 1.544 MHz MCLK( freq. is =70 dB max. 50% +5% BCLKy duty cycle.
(5) PPSRy, NPSRy, and CTr_x are measured with a —50 dBmO activation signal applied to VFxl*.
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Encoding Format at D, Output

TP3054 p-Law TP3057 A-Law (Includes Even Bit Inversion)
Vin (at GSy)=+Full-Scale 1 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0
1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1
VN (at GSy)=0V
0 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1
Vin (at GSy)=-Full-Scale 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0

APPLICATIONS INFORMATION
POWER SUPPLIES

While the pins of the TP3050 family are well protected against electrical misuse, it is recommended that the
standard CMOS practice be followed, ensuring that ground is connected to the device before any other
connections are made. In applications where the printed circuit board may be plugged into a “hot” socket with
power and clocks already present, an extra long ground pin in the connector should be used.

All ground connections to each device should meet at a common point as close as possible to the GNDA pin.
This minimizes the interaction of ground return currents flowing through a common bus impedance. 0.1 pF
supply decoupling capacitors should be connected from this common ground point to V¢ and Vgg, as close to
device pins as possible.

For best performance, the ground point of each CODEC/FILTER on a card should be connected to a common
card ground in star formation, rather than via a ground bus.

This common ground point should be decoupled to V¢ and Vgg with 10 yF capacitors.

RECEIVE GAIN ADJUSTMENT

For applications where a TP3050 family CODEC/filter receive output must drive a 600Q load, but a peak swing
lower than +2.5V is required, the receive gain can be easily adjusted by inserting a matched T-pad or 1-pad at
the output. Table 2 lists the required resistor values for 600Q terminations. As these are generally non-standard
values, the equations can be used to compute the attenuation of the closest practical set of resistors. It may be
necessary to use unequal values for the R1 or R4 arms of the attenuators to achieve a precise attenuation.
Generally it is tolerable to allow a small deviation of the input impedance from nominal while still maintaining a
good return loss. For example a 30 dB return loss against 600Q is obtained if the output impedance of the
attenuator is in the range 282Q to 319Q (assuming a perfect transformer).

w0 T P 1z

a 600

-7 7 (N
R2 = 27122 (G —

POWER IN

Where:N =+ oowER oUT

and

Z1
s=./=
z2

Also: Z = \Zgc ®* Zoc
Where Zgc = impedance with short circuit termination
and Zoc = impedance with open circuit termination

Figure 6. T-Pad Attenuator
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po - B (1)
2 N

H3721(_N_2—1_>
N2 — 2NS + 1

Note: See Application Note 370 for further details.
Figure 7. mw-Pad Attenuator

Table 2. Attentuator Tables for Z1=22=300Q (All Values in Q)

dB R1 R2 R3 R4
0.1 1.7 26k 3.5 52k
0.2 35 13k 6.9 26k
0.3 5.2 8.7k 10.4 17.4k
0.4 6.9 6.5k 13.8 13k
0.5 8.5 5.2k 17.3 10.5k
0.6 10.4 4.4k 21.3 8.7k
0.7 121 3.7k 24.2 7.5k
0.8 13.8 3.3k 27.7 6.5k
0.9 155 2.9k 31.1 5.8k
1.0 17.3 2.6l 34.6 5.2k
2 34.4 1.3k 70 2.6k
3 51.3 850 107 1.8k
4 68 650 144 1.3k
5 84 494 183 1.1k
6 100 402 224 900
7 115 380 269 785
8 379 284 317 698
9 143 244 370 630
10 156 211 427 527
11 168 184 490 535
12 180 161 550 500
13 190 142 635 473
14 200 125 720 450
15 210 110 816 430
16 218 98 924 413
18 233 77 1.17k 386
20 246 61 1.5k 366
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Typical Synchronous Application

—5v ———TTV“ VFl® | ¢ FROM SLIC
0.1 4 il R2
GNDA .
0.1 4F
5V _._._4 Vee ANALOG
INTERFACE
TP3054/
—]
T0 SLIC VFRD e
FROM TP3155 TSAC ~——] FSg - FSx [€————— FROM TP3155 TSAC
P Dx
. DIGITAL
D >
R INTERFACE
5V OR GNDA ———————ep | BCLKR/CLKSEL BCLKx [4—)
) P———————— VT MCLKx |¢—& BELKy (2.048 MHz/1.544 MHz)
R1+R2
Note 1: XMIT gain=20xlog (T) ,(R1+R2) >10 KQ.
Figure 8.

Copyright © 2005-2013, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: TP3054-X TP3057-X

15


http://www.ti.com/product/tp3054-x?qgpn=tp3054-x
http://www.ti.com/product/tp3057-x?qgpn=tp3057-x
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSBY2C&partnum=TP3054-X
http://www.ti.com/product/tp3054-x?qgpn=tp3054-x
http://www.ti.com/product/tp3057-x?qgpn=tp3057-x

TP3054-X, TP3057-X A UMENTS

SNOSBY2C —MARCH 2005-REVISED APRIL 2013 www.ti.com

REVISION HISTORY
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ €} @

TP3054WM-X NRND SoIC DW 16 45 TBD Call Tl Call Tl TP3054WM-X
COMBOS$R

TP3054WM-X/63 NRND SoIC DW 16 1000 TBD Call Tl Call Tl TP3054WM-X
COMBOS$R

TP3054WM-X/63SN NRND SoIC DW 16 1000 Green (RoHS CU SN Level-3-260C-168 HR TP3054WM-X
& no Sh/Br) COMBO$R

TP3054WM-X/NOPB NRND SOIC DW 16 45 Green (RoHS CU SN Level-4-260C-72 HR TP3054WM-X
& no Sh/Br) COMBOS$R

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

TP3054WM-X/63 SOIC DW

16

1000 330.0 16.4 10.9 | 10.7 3.2 12.0 | 16.0

Q1

TP3054WM-X/63SN SOIC DW

16

1000 330.0 16.4 10.9 | 10.7 3.2 12.0 | 16.0

Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TP3054WM-X/63 SoIC DW 16 1000 367.0 367.0 38.0
TP3054WM-X/63SN SoIC DW 16 1000 367.0 367.0 38.0
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MECHANICAL DATA

DW (R—PDS0O—-G16) PLASTIC SMALL QUTLINE

0.413 (10,50)
0.398 (10,10)

TARRAARR

'§ 0.419 (10,63)

0.393 (9,97)
0.299 (7,60)
0.291 (7,40)

——— ——— ¥

dHHEHEHE

o J L— JLWO
0.050 (1,27 031

Index Area
\q}\o.o 0,25)@\

[ \

[ ) ‘ ;
L A . J= .
ALo.owz (0,30) PR

L 0.104 (2,65) Max 0.004 (0,10)
0.013 .
0.008 (0,20) 008 1 / \

\ \
) [ ]0.004 (0,10)
Gauge Plane —{ !

? Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-2/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D

Falls within JEDEC MS—013 variation AA.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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