This Materi al

KT8554/KT8557

CMOS INTEGRATED CIRCUIT

COMBO CODECS

The KT8554 and KT8557 are single-chip PCM encoders
and decoders (PCM CODECs) and PCM line filters.
These devices provide all the functions required to in-
terface a full-duplex voice telephone circuit with a time-
division-multiplexed (TDM) system.

These devices are designed to perform the transmit en-
coding and receive decoding as well as the transmit and
receive filtering functions in PCM system. They are in-
tended to be used at the analog termination of a PCM
line or trunk.

These devices provide the bandpass filtering of the ana-
log signals prior to encoding and after decoding. These
combination devices perform the encoding and decod-
ing of voice and call progress tones as well as the sig-
naling and supervision information.

rw CERDIP l

FEATURES ORDERING INFORMATION
» Complete CODEC and filtering system Device Package |Operating Temperature
* Meets or exceeds AT&T D3/D4 and CCITT +KT8554N Plastic

specifications -

wLaw: KT8554, A-Law: KT8557 TKTBSS7N Plastio —25~ +125°C
« On-chip auto zero, sample and hold, and precision KT8554J Ceramic

voltage references KT8557J Ceramic
* Low power dissipation: 60mW (operating)

3mW (standby) 1 Under Development
e =5V operation
e TTL or CMOS compatible
* Automatic power down
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KT8554/KT8557

CMOS INTEGRATED CIRCUIT

BLOCK DIAGRAMS
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'~ ABSOLUTE MAXIMUM RATINGS
Characteristic . Symbol Value Unit
Vec to GNDA Vee 7 v
Ves to GNDA Ves -7 \
Voitage at Any Analog Input or Output AlIO Vec+0.3 to Vgg—0.3 v
Voltage at Any Digital Input or Output DO Vec+0.3 to GNDA-0.3 A
Operating Temperature Range Ta ~-25t0 +125 °C
Storage Temperature Range Tag —65to + 150 °C
T 300 °C

Lead Temperature (Soldering, 10 secs)
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS
{Unless otherwise noted, Vcc = 5.0V 5%, Vgs = ~5.0V+5%, GNDA =0V, Ta=0°C to 70°C; typical characteristics
specified at Vcc=5.0V, Vg = — 5.0V, Ta=25°C; all signals referenced to GNDA))

Characteristic Symbol Test Condition Min | Typ | Max | Unit
Power Dissipation
Power-Down Current lcc0 No Load 05| 15 | mA
Power-Down Current lgg0 No Load 0.05] 0.3 | mA
Active Current lec No Load 6.0 | 90 { mA
Active Current lga1 No Load 6.0 | 90 | mA
Digital Interface
Input Low Voltage Vi 0.6 \
Input High Voltage Vin 2.2 A"
Input Low Current I GNDA <Vin< Vi, all digital inputs -10 10 uA
Input High Current i Vin<Vin<Vee -10 10 | pA
Dy, I.=3.2mA 0.4 Vv
Output Low Voltage Voo SIGg, It =1.0mA 0.4 Vv
TSy, IL=3.2mA, open drain 0.4 \
Output High Voltage Von g;‘é: |=H ; 3—21%);»6\ g: x
g::&“&gtgﬁ:}g High Impedance | |~ |p, GNDA<VoxVec ~10 10 | A
Analog Interface with Receive Filter
Output Resistance RoRF Pin VFRO 1 3
Load Resistance RRF | VFRO= 25V 600 Q
Load Capacitance C.RF 500 | pF
Output DC Offset Voltage VOSRO —200 200 | mV
Analog Interface with Transmit Input Amplifier
Input Leakage Current XA -25V<V< +2.5V, VFxl+or VFxl— | —200 200 | nA
Input Resistance RIXA —25V<V< +2.5V, VFxl +or VFxl - 10 MQ
Output Resistance RoXA | Closed loop, unity gain 1 3 Q
Load Resistance RXA | GSx 10 KQ
Load Capacitance CXA GSx 50 pF
Output Dynamic Range VoXA GSx, RL<10KQ +28 v
Voltage Gain AvXA VFxl 4+ to GSx 5,000 VIV
Unity Gain Bandwidth FuXA 1 2 MHz
Offset Voltage VosXA -20 20 | mV
Common-Mode Voltage VouXA | CMRRXA>60dB -25 25 A
Common-Mode Rejection Ratio CMRRXA | DC Test 60 dB
Power Supply Rejection Ratio PSRRXA | DC Test 60 dB
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT

TIMING CHARACTERISTICS
(Unless otherwise noted, Vcc = 5.0V + 5%, Ves= — 5.0V 5%, GNDA =0V, Ta=0°C to 70°C; typical characteristics
specified at Vcc=5.0V, Vgg = —~ 5.0V, Ta=25°C; all signals referenced to GNDA.)

Characteristic Symbol Test Condition Min | Typ Max | Unit

Depends on the device used and the 1.536 MHz

Frequency of Master Clocks 1/tem BCLKR/CLKSEL Pin. 1.544 MHz
MCLKx and MCLKg 2.048 MHz

Rise Time of Bit Clock tre tes = 488ns 50 ns

Fall Time of Bit Clock trs tre = 488ns 50 ns

Holding Time from Bit Clock

Low to Frame Sync therL Long frame only 0 ns

Holding Time from Bit Clock

High to Frame Sync tvoo | Short frame only 0 ns

Set-Up Time from Frame Sync

to Bit Clock Low tsra Long frame only 80 ns

Delay Time from BCLKx High _

to Data Valid toeo Load = 150pF plus 2 LSTTL loads 4} 180 ns

Delay Time to TSy Low txop Load = 150pF plus 2 LSTTL loads 140 ns

Delay Time from BCLKx Low to toze 50 165 ns

Data Output Disabled

Delay Time to Valid Data from
FSx or BCLKx, Whichever tozr CL=0pF to 150pF 20 165 ns
Comes Later

Set-Up Time from Dg Valid to

BCLKmx Low tsos 0 ns
g:II:VTallrir:’e from BCLKgrx Low to theo 50 ns
ge'sa,‘&:i\'}";i;mm BOLKax Low 1 1 sss | Load = 50pF plus 2 LSTTL loads 300 | ns
Set-Up Time from FSys to ter Short frarpe sync pulse (1 or 2 bit 50 ns
BCLKxr Low clock periods long) (Note 1)

Width of Master Clock High twmn MCLKx and MCLKg 160 ns
Width of Master Clock Low twme | MCLKx and MCLKg 160 ns
Rise Time of Master Clock tam MCLKx and MCLKx 50 ns
Fall Time of Master Clock tem MCLKx and MCLKg 50 ns
(Saitdulgs??:\enggl :g;:xsl;;%h tearn :;rgs; gi: :ISc:(ck after the leading

Mode) to MCLKy Falling Edge

Period of Bit Clock tes 485 | 488 (15,725 | ns
Width of Bit Clock High twan Vin=2.2V 160 ns
Width of Bit Clock Low twaL ViL=0.6V 160 ns
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT

TIMING CHARACTERISTICS (continued)

Characteristic Symbol Test Condition Min | Typ | Max | Unit
Hold Time from BCLKyxr Low t Short frame sync pulse (1 or 2 bit 100 n
to FSxr Low HF clock periods long) (Note 1) s
Hold Time from 3rd Period of Long frame sync pulse (from 3 to
Bit Clock Low to Frame Sync ther 8 bitg clock eyriodz long) 100 ns
(FSx or FSg) p g
Minimum Width of the Frame R .
Sync Pulse (Low Level) twrL 64K bit/s operating mode 160 ns

Note 1: For short frame sync timing, FSx and FSg must go high while their respective bit clocks are high.

TIMING DIAGRAM
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Fig. 2. Short Frame Sync Timing

& SAMSUNG

This Material Copyrighted By Its Respective Manufacturer



KT8554/KT8557 CMOS INTEGRATED CIRCUIT

TIMlNG DlAG RAM (Continued)
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Fig. 3 Long Frame Sync Timing
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This Materi al

KT8554/KT8557

CMOS INTEGRATED CIRCUIT

TRANSMISSION CHARACTERISTICS
(Unless otherwise specified: Ta=0°C to 70°C, Vec =5V £5%, Veg= -5V = 5%, GNDA =0V, f=1.02KHz,
Vv =0dBm0, transmit input amplifier connected for unity-gain non-inverting.)
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Characteristic Symbol Test Condition Min Typ Max | Unit
Amplitude Response
Ta=25°C, Vcc =5V, Ves = — 5V
Receive Gain, Absolute Gra | Input = Digital code sequence for -0.15 0.15 | dB
0dBmO signal at 1020Hz
f=0Hz to 3000Hz -0.15 0.15 | dB
Receive Gain, Relative to Gra Ger Izgiggni :%?75 0'85 gg
f = 4000Hz -14 | dB
e e Curg Sain Vanaton | Gy | Ta=0°C to 70°C +0.1 | dB
Q?tfffs“l:: pﬁ‘f%ﬂ;’t‘:gia‘" Variation | G .\ Veo=5V+5%, Ves= —5V 5% +0.05| dB
Sinusoidal test method; reference
input PCM code corresponds to an
Receive Gain Variations with G ldeally encoded — 10dBmO signal
Level RRL | PCM level = — 40dBm0 to +3dBm0 | -0.2 02 | dB
PCM level = —50dBm0 to —40dBm0 | —0.4 04 | dB
PCM level = —55dBm0 to —50dBmO| —1.2 1.2 dB
Receive Output Drive Level Vro R =600Q -25 25 \%
Absolute Levels A, | Nominal 0dBmO level is 4dBm (5000) 1.2276 Vims
Max overload level (3.17dBm0): KT8554
Max Overload Level tax | Max overload level (3.14dBm0): KT8557 2501 Vex
i Ta=25°C, Vec =5V, Ves= — 5V
Transmit Gain, Absolute Gxa Input at GSx=0dBmO at 1020Hz -0.15 0.15 | dB
f=16Hz —-40 | dB
f=50Hz -30 | dB
f=60Hz —-26 | dB
f = 200Hz -1.8 -0.1 | dB
. . . f = 300Hz — 3000! -0.1 0.15 dB
Transmit Gain, Relative to Gxa Gxr f=3300|ﬁz Hz _0.32 005 | dB
f = 3400H2 -07 0 dB
f =4000Hz -14 | dB
f = 4600Hz and up, measure -32 | dB
response from OHz to 4000Hz
Qﬁfﬁ';‘;;g;f:ﬁ":‘e“ Gain Variation | g, .. |Ta=0°C to 70°C +01 | dB
vAvli)t?\mSuJE J)’,aszg‘;;sa‘" Variation | g . [Veo=5V=5%, Ves= —5V=5% +005| dB
Sinusoldal test method
. . o . Reference level = — 10dBm0
IT_'a"Tm" Gain Variations with Gxn. | VFxl + = —40dBmO to +3dBm0 ~02 02 | dB
eve VFyl + = ~50dBmO0 to —40dBm0 —04 04 | dB
VFxl + = —55dBm0 to —50dBm0 -1.2 1.2 dB
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This Materi al

KT8554/KT8557

CMOS INTEGRATED CIRCUIT

TRANSMISSION CHARACTERISTICS (continued)
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Characteristic Symbol Test Condition Min Typ Max | Unit
Envelope Delay Distortion with Frequency
Receive Delay, Absolute Dga f=1600Hz 180 200 us
f=500Hz — 1000Hz —40 -25 )
f=1000Hz — 1600Hz -30 -20 us
Receive Delay, Relative to Dga Der | f=1600Hz ~ 2600Hz 70 90 us
f = 2600Hz — 2800Hz 100 125 us
f =2800Hz — 3000Hz 145 175 | us
Transmit Delay, Absolute Dxa | f=1600Hz 290 315 us
f=500Hz — 600Hz 195 220 us
f=600Hz — 800Hz 120 145 | us
f=800Hz - 1000Hz 50 75 us
Transmit Delay, Relative to Dya Dxr f=1000Hz — 1600Hz 20 40 us
f = 1600Hz — 2600Hz 55 75 us
f = 2600Hz — 2800Hz 80 105 us
f =2800Hz — 3000Hz 130 155 | us
Noise
Receive Noise, C Message N PCM code equals alternating 8 11 ldBmed
Weighted "¢ | positive and negative zero, KT8554 me
Receive Noise, P Message PCM code equals, positive zero, _ _
Weighted Nee | krass? 82 | -79 | diny
Transmit Noise, C Message
Weighted Nxc KT8554 12 15 (dBmc0
Transmit Noise, P Message _ _
Weighted Nxp KT8557 74 67 | dBmOp
. . f=0KHz to 100KHz, loop around _
Noise, Single Frequency Ngs measurement, VFxl + = OV, 53 | dBm0
. L VFxl + =0V,
?gﬁ:‘s';fnpwe' Supply Rejection, | ppgp. | Vee = 5.0Voo 4 100MV,m, 30 | 35 dBC
f=0KHz - 50KHz
. . VFxl + =0V,
Tegative Power Supply Rejection, | \bsR, [ Vas= - 5.0V 4 100mVom, 40 | 45 dBC
f=0KHz - 50KHz
PCM code equals positive zero
. s Vee =5.0Vpe + 100mMV e
:gzg::: Power Supply Rejection, | ppsp. (¢ = 0Hz — 4000Hz 35 dBC
f=4KHz - 25KHz 35 dB
f=25KHz - 50KHz 35 dB
PCM code equals positive zero
. . Ves = ~ 5.0Vpc + 100mMVms
g:g:it\::e Power Supply Rejection, | \oap | ¢ 20z — 4000H2 40 dBC
f=4KHz - 25KHz 40 dB
f=25KHz — 50KHz 36 dB
274



KT8554/KT8557

CMOS INTEGRATED CIRCUIT

TRANSMISSION CHARACTERISTICS (continued)

Characteristic Symbol Test Condition Min | Typ | Max | Unit
Loop around measurement, 0dBmQ,
300Hz — 3400Hz input applied to
Spurious Out-of-Band Signals sOS ZiF)::Is: Ze\:;\;uc;e individual image
at the Channel Output 46900Hz z 760(;‘Hz _32 | dB
7600Hz — 8400Hz —-40 | dB
8400Hz — 100,000Hz -32| dB
Distortion
Signal to Total Distortion STDx |Sinusoidal test method
Level = 3.0dBm0 33 dBC
=0dBmO to 30dBmO 36 dBC
Transmit or Receive STD = —40dBm0 XMT 29 dBC
Half-Channel " RCV 30 dBC
= —55dBm0 XMT 14 dBC
RCV 15 dBC
Single Frequency Distortion, SFDy _46 | dB
Transmit
Single Frequency Distortion, SFD 46| dB
Receive R
Loop around measurement,
. . . VFx+ = —4dBm0 to —21dBm0, two
intermodulation Distortion IMD frequencies in the range -41 ) dB
300Hz — 3400Hz
Crosstalk
Transmit to Receive Crosstalk, f = 300Hz — 3400Hz
0dBmO Transmit Level CTxa  |p. — Steady PCM code -% ) -75| dB
Receive to Transmit Crosstalk, _ _ _ -70
0dBmO Receive Level CTax |f=300Hz—3400Hz, VFl =0V %0 (Note 1) dB
Note 1. CTrx is measured with a —40dBm0 activating signal applied at VFxl +
ENCODING FORMAT AT Dx OUTPUT
u-Law KT8554 A-Law KT8557
Vin (at GSx) = + Full — Scale 10000000 10101010
_ 11111111 11010101
Vin (at GS9 =0V 01111111 01010101
Vin (at GSx)= — Full —Scale, 00000000 00101010
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This Materi al

KT8554/KT8557

CMOS INTEGRATED CIRCUIT

PIN DESCRIPTION

Pin No. Symbol Description
1 Ves Negative power supply. Vegg= — 5V +5%.
2 GNDA Analog ground. All signals are referenced to this pin.
3 VFs0 Analog output of the receive filter.
4 Vee Positive power supply. Vec = + 5V £5%.
5 Fs Receive frame sync pulse which enables BCLKg to shift PCM data
R into Dr. FSp is an 8KHz pulse train.
6 D Receive data input. PCM data is shifted into Dr following the FSg
R leading edge.
The bit clock which shifts data into Dy after the FSg leading edge.
BCLK-/ Many vary from 64KHz to 2.048MHz. Alternatively, may be a logic
7 CLKSERL input which selects either 1.536MHz/1.544MHz or 2.048MHz for
master clock in synchronous mode and BCLKy is used for both
transmit and receive directions.
Receive master clock. Must be 1.536MHz, 1.544MHz or 2.048MHz.
MCLK./ May be asynchronous with MCLKy, but should be synchronous with
8 PDNH MCLKy for best performance. When MCLKs is connected continously
low, MCLKg is selected for all internal timing. When MCLKg is
connected continuously high the device is powered down.
9 MCLK Transmit master clock. Must be 1.636MHz, 1.544MHz or 2.048MHz.
x May be asynchronous with MCLKx.
10 BCLK The bit clock which shifts out the PCM data on Dx. May vary from
X 64KHz to 2.048MHz, but must be synchronous with MCLKj,
11 Dx The TRI-STATE PCM data output which is enabled by FSx.
12 Fs Transmit frame sync pulse input which enables BCLKx to shift
x out the PCM data on Dyx. FSy is an 8KHz pulse train.
13 TSx Open drain output which pulses low during the encoder time slot.
Analog output of the transmit input amplifier.
14 GSx .
Used to externally set again.
15 Vexi — Inverting input of the transmit input amplifier.
L 16 Vexi + Non-inverting input of the transmit input amplifier.

PIN CONNECTION

S
Vag | 1 16 | VFxI*
GNDA | 2 15 [ VFxI-
VFRO| 3 14 | GSx
Vee | 4 KT8554/ 13| T8x
FSg| 5 KT8557 12 | FSx
Dr| 6 11| Dx
e o] sk
MCLKg/
PON 8 9 | MCLKx
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT

APPLICATION CIRCUITS

5V O T Vee VFxl + p————————— FROM SLIC
0.14F
T GNDA VFxi—
/‘}77 0.14F R1 R2
OJ— Ves GSx :
v . KT8554/ ANALOG
PART
TO SLIC ——— —— VFRO KT8557 '
FROM TSAC ————————=—{ Fsq FSx FROM TSAC ‘
Dr py DIGITAL
PART
5V OR GNDA ————————{ BCLKR/CLKSEL BCLKx ::1—
PDN —————4 MCLKR/PDN MCLKx BCLKx (2.048MH2/1.544MHz)

R1+ R2
R2

Note : XMIT gain = 20 x log( )‘ (R1+ R2)>10KQ.

Fig. 4
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