HD44270P/CP Series

Single Chip CODEC/Filter Combo LS
BFEATURES

Single Chip CMOS CODEC with Filter in 16-pins DIL Package and 18-
pins PLCC package.

Power Supply Voitage +5V+5%, Low Power Dissipation.

Follows u-Law (HD44272P) or A-Law (HD44271P).

HD44271P 'HD44272P

e Extremely Low Cost for the Digital PBX Terminal or Digital Handset
Application.
o Internal Clock Generator.
® Anti-Aliasing Filter (2nd order CR Active Filter).
e Voltage Reference {Internal-Trimmed).
e Input Amplifier with Uncommitted Plus/Minus Terminals.
® Auto-Zero Cancel Circuit without External Component, (DP-16A)
® Push/Puill Analog Output. HD44271CP/HD44272CP
CP18)
Clock Output Amp
Original Comp. | Power - Input -
T /A it Min
ype Versions Law {Typ) Internal | Sync sync PCM bi Amp Type
clock Operation clock rate toad
HD44271P | HD44247C A 70mW Push-
m¥ | PLL 64-2048K Hz
HD44272P | HD44248C u 70mW | Included Pull
Full
HD44273P { HD44233C A 50mW Divider 1536/1544 /2048 i i
Included Both Uncommited Singl 6002
HD44274P | HD44234C u 50mW nc Op-amp ingle
D44237 A 50mW | PLL Ended
HD44277P | H C m 642048k Hz
HD44278P | HD44238C u S50mwW Included
HITACHI

474

Hitachi America, Ltd. « Hitachi Plaza « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300




HD44270P/CP Series

l PIN ARRANGEMENT

®HD44271P/272P ®HD44271CP/272CP
AIN E_\/— Vss 2 11817
ca1z] [15] PcMoUT o) E
3 16
GA2[3] 4] pp . o
AGND 4] [13] DGND (N.C) 5 [ 14 N.O
6 13
AouTi+) 5] [12] TX.5YNC w7 312
Aout(-) [6] [11] RCV.SYNC
Voo E 10] TX.CLOCK ISrRTRT
PCMIN [8 ] [9] rev.cLock (Top View)
{Top View)
EPIN DESCRIPTIONS
No. .
P cP Symbol Function Remarks
1 1 AIN Analog input
2 2 GAl Gain adjust 1 Feed-back input
3 3 GA2 Gain adjust 2 10kQ < R1, CL<100pF
4 4 AGND Analog ground
5 6 AOUT(+) RL>6002, CL<100pF
Analog output
6 7 AOUT(~) R1>600Q, CL<100pF
7 8 Voo Positive pow. sup. 5V15%
8 9 PCMIN PCM data input (TTL)
9 10 RCV.CLK PCM bit clock (TTL)64kHz to
10 11 TX.CLK 2048kHz
1 12 RCV. SYNC Synchronization (TTL) 8kHz
12 13 TX. SYNC
13 15 DGND Digital ground
14 16 PD Power down (TTL) "0” =down
15 17 PCMOUT PCM data output Open drain
16 18 Vss Negative pow. sup. —5V15%
-~ 5 14 N.C. —_— Open
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HD44270P/CP Series

HPIN ARRANGEMENT
o HD44273P/274P
AINE U _]_6] Vss

caifz] [15] PcmouT
ca23] [14] po
AcND[1] [13] DGND

o HD44273CP/274CP
2 11817

aout[5] [12] TX.SYNC
ne.[F] [T1] RCV.SYNC
Voo [7] [10) X cLOCK rerRTET
peMIN (7] 9] RCV.CLOCK (Top View)
(Top View)
MPIN DESCRIPTIONS
No.
Symbol Function Remarks
P CP
1 1 AIN Analog input
2 2 GAl Gain adjust 1 Feed-back input
3 3 GA2 Gain adjust 2 10kQ < R CL<100pF
4 4 AGND Analog ground
5 6 AOUT Analog output R1>6002, CL<100pF
7 8 Voo Positive pow. sup. 5V+15%
8 9 PCMIN PCM data imput (TTL)
9 10 RCV.CLK , (T'TL) 2048/1544/
10 1 TX.CLK PCM bit clock 1536kHz
11 12 RCV.SYNC
Synchronization (TTL) 8kHz
12 13 TX.SYNC
13 15 DGND Digital ground
14 16 PD Power down (TTL) "0”=down
15 17 PCMOUT PCM data output Open drain
16 18 Vss Negative pow. sup. —5V+5%
6 5714 N.C. —_— Open
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HD44270P/CP Series

E@BLOCK DIAGRAM
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Vaer (TRIMMING)
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4

®ONLY FOR HD44271, 272P/CP
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HD44270P/CP Series

HPIN/FUNCTION DESCRIPTIONS

HD44271P/CP, HD44272P/CP, HD44277P/CP, HD44278P/CP

P No .
m P CP Descnpu ons

Any of 64kHz to 2.048MHz clock can be accepted with the pins. And they are automatically
TX. CLOCK 9 10 divided down to proAvideAthe inter.nal clocks. N )

RCV CLOCK | 10 11 These TTL compatible inputs shift PCM data out of the coder on the positive going edges and
: PCM data into the decoder on the negative going edges after receiving a positive edge on the
TX. SYNC/RCV. SYNC respectively.

These TTL compatible pulse inputs (typ. 8k Hz) are used for analog sampling and for initiating

the PCM output from the coder and initiate clocking of PCM input data into the decoder. They
TX.SYNC 11 12 must be synchronized with the TX.CLOCK 'RCV.CLOCK with these positive going edges occurring
RCV.SYNC 12 13 after the falling edge of the TX.CLOCK/RCV. CLOCK respectively. The width of these signals are
not critical. An internal bit counter generates the necessary timing for PCM output and

input.

This is a LS-TTL compatible open-drain output. It is active only during transmission of PCM
output for 8 bit periods of CLOCK. TX.CLOCK 'RCV.CLOCK signal following a positive edge on
the SYNC. TX/SYNC. RCV. SYNC input. Data is clocked out by the positive edge of the CLOCK.
One 500 Q pull-up per 8 CODECs is required.

PCMOUT 15 | 17

This is a TTL compatible input for supplying PCM input data to the decoder. Data is clocked in

PCMIN 8 8 by the negative edge of RCV. CLOCK.

These three pins are provided for connecting analog signals in the range of-Vrer to+ Veer to the device
The input stage can be connected as a unity gain amplifier, with gain or amplifier with adjustable

AIN 1 gain. The adjustable gain configuration will facilitate calibration of the transmit channel. AIN is

GAl 2 2 the input of analog signal of the amplifier.

GA2 3 3 GAZ is the output of the amplifier. GA2 shall be loaded by the resistor above 10k Q or directly conne-
cted to GAl. GAl is the negative feed back input of the amplifier.

Ct. should be less than 100 pF.

—

This is the buffered output of the recreated analog signal from the received PCM data words.

AOUT(+) 5 6 It can drive the impedance of 600 Q. Ci. should be less than 100pF.

ll;“" 176 188 These are power supply pins. Voo and Vss are positive and negative supply pins respectively
AGND 4 4 | typ. +5V, —5V).
DGND 13 15 Analog and digital ground pins are separate for minimizing crosstalk.

This TTL compatible input when held low puts the chip into the powered down mode regardless
PD 14 16 of strobes. The chip will also power down if the strobes stop. The strobes can be high, low or
floating, but as long as they are static, the powered down mode is in effect.

This is the inverted output of pin 5 signal output to drive the 600Q transformer as the push-pull

t 3
AOUT(-) | 6 | T | o ation, R.<6002, Ci< 100pF.

MONLY FOR HD44271, 272P/CP
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HD44270P/CP Series

WPIN/FUNCTION DESCRIPTIONS
HD44273P/CP, HD44274P/CP

No

Pi Descriptions
" P | CP P
One of 1.536, 1.544 and 2.048MHz clock can be accepted with the pins. And they are automatically
TX. CLOCK 9 10 divided down to provide the internal clocks.
RC\./ CLOCK| 10 1 These TTL compatible inputs shift PCM data out of the coder on the positive going edges and
: PCM data into the decoder on the negative going edges after receiving a positive edge on the
TX. SYNC/RCV. SYNC respectively.
These TTL compatible pulse inputs (typ. 8kHz) are used for analog sampling and for initiating
the PCM output from the coder and initiate clocking of PCM input data into the decoder. They
TX.SYNC 11 12 | must be synchronized with the TX.CLOCK/RCV.CLOCK with these positive going edges occurring
RCV.SYNC 12 13 | after the falling edge of the TX.CLOCK/RCV. CLOCK respectively. The width of these signals are
not critical. An internal bit counter generates the necessary timing for PCM output and
input.
This is a LS-TTL compatible open-drain output. It is active only during transmisson of PCM
PCMOUT 15 17 | output for 8 bit periods of CLOCK, TX.CLOCK/RCV.CLOCK signal following a positive edge on
the SYNC, TX/SYNC. RCV. SYNC input. Data is clocked out by the positive edge of the CLOCK.
One 500Q pull-up per 8 CODECs is required.
PCMIN 8 9 This is a TTL compatible input for supplying PCM input data to the decoder. Data is clocked in
by the negative edge of RCV. CLOCK.
These three pins are provided for connecting analog signals in the range of- Vi to+ Vit to the device.
The input stage can be connected as a unity gain amplifier, with gain or amplifier with adjustable
AIN 1 1 gain. The adjustable gain configuration will facilitate calibration of the transmit channel. AIN is
GA1l 2 2 the input of analog signal of the amplifier.
GA2 3 3 GA2 is the output of the amplifier. GA2 shall be loaded by the resistor ahove 10k Q or directly conne-
cted to GAl. GALl is the negative feed back input of the amplifier.
Cvu should be less than 100 pF.
AOUT 5 6 This is the buffered output of the recreated analog signal from the received PCM data words.
It can drive the impedance of 600 Q. Ci. should be less than 100pF.
“Z’" 176 58 These are power supply pins. Vin and Vss are positive and negative supply pins respectively
AGND 4 | 4 | typ +5V, —5V).
DGND 13 15 | Analog and digital ground pins are separate for minimizing crosstaik.
This TTL corhpatible input when held low puts the chip into the powered down mode regardless
PD 14 16 | of strobes. The chip will also power down if the strobes stop. The strobes can be high, low or
floating, but as long as they are static, the powered down mode is in effect.
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HD44270P/CP Series

HBABSOLUTE MAXIMUM RATINGS

item Rating
Voo —03to +7V
Vs +03to —7V
Storage temperature —55°C to+125°C
Power dissipation 0.5W

Digital input/output voltage

—0.3V< Vin< Vim + 0.3V

Analog input ‘output voltage

Vs —0.3V< Vin< Vim +0.3V

HELECTRICAL CHARACTERISTICS
OSTATIC CHARACTERISTICS (Vin=510.25V, Vss=—5+0.25V, Vec =510.25V, T.=0to +70C)

Descriptions Symbol Pin min typ max Note/conditions Unit

Vou current (ope.) Ion 7 - 80 135 Note 1
Vss current (ope.) ks 16 130 | ~75 | -~ APICTVIIIg‘;:+0 code A
Vou current (st.by.) Ionst 7 - 0.4 1.0 RL (GA2)=10k Q
Vss current (st.by.) Issst 16 -0.2 — — R (AOUT)=6000Q

1,2,8 -10.0 - 10.0 Vu=08V uA
Leak current 12 9,10 —10.0 - 10.0 Vu=2.0V A

4 - - 10.0 Vin= Vu =525V A
Pull up current It 11,12 —100 - 0 A
Leak current I 15 - - 10.0 Voo= Vu=5.25V uA
Analog input cap. Carny 1 - - 10 at IMHz Vbias=0 pF
Analog input cap. Cain2 2 - - 10 at IMHz Vbias=0 pF
Input capacitance Cnx 89,10,11,12,14 - - 10 at IMHz Vbias=0 oF
AOUT resistance Roita 5.6 - 1 20 [
GA2 resistance Ruorre 3 - - 50 Note 1
GA2 output swing Visw 3 -3.0 - 30 R.=10kQ v
Analog offset input Vorrry 1 —-200 - 200 Note 1 mV
GA2? offset output Vorrs 3 -50 - 50 Note 1 mV
AOUT offset output Vorra 5,6 —100 - 100 PCMIN = +0—code mV
PCMOUT capacitance Coot'r 15 - - 15.0 at IMHz,Vbias=0V pF
PCMOUT low voltage Vo 15 - - 04 R.=5000.+for=08mA| V
PCMOUT high voltage Vou 15 Vec—03 - - lon=—-150uA v
Digital input high voltage Vin 8,9.10,11,12,14 2.0 - - v
Digital input low voltage Vi 8,9.10,11,12,14 - - 08 v

Note 1) Analog input amplifier gain = (:dB (GA is connected to GA2}
()} : Only for HD44271, 272P/CP
HITACHI
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HD44270P/CP Series

@®DYNAMIC-CHARACTERISTICS (Voo =5+0.25V, Vss=—5+0.25V, Vec=510.25V, Tu=0to +70°C)

Descriptions Symbol Note min typ max Unit
Synchronization rate Fs - 8 — kHz
PCM bit clock rate Fe 64 - 2048 kHz
Clock pulse width [ 200 - - ns
Sync pulse high width besH 200 - - ns
Sync pulse low width best. 8 - - ns
Logic input rise time t 5 - 50 ns
Logic input fall time [ 5 - 50 ns
Previous clock to Sync delay tes Note 1 40 - - ns
Clock to sync delay tee Note 1, 3 - - 100 ns
Clock to PCM MSB delay teat Note 1.2, 4 - - 170 ns
Sync to PCM MSB delay bd Note 1.2, 4 - - 170 ns
Clock to PCM OUT delay ba Note 1,2, 5 - - 180 ns
PCMIN setup time ‘o Note 1 65 - - | w
PCMIN hold time Y] Note 1 120 - - ns

Note 1) #, & of digital input or clock is assumed 5ns for timing measurement.
2) PCMOUT load condition: 500 @ + 165pF +two LS-TTL Equivalent /.. = 0.8mA. /i = ~ 150u2A) Threshold level { Vim = 2.4V, Vi =0.4V)

3) Positive value shows SYNC delay from CLOCK.
4) loas, by are specified by CLOCK or SYNC which has slower rise time.
5) t- specification is valid for the data except MSB.

@SYSTEM RELATED CHARACTERISTICS
(Vop=5%0.25V, V55 =-54025V, Voee =520.25V, T. =0 to +70°C, INPUT AMPLIFIER GAIN = 0dB, ANALOG OUT
PUT=AOUT(-), GA2 LOAD =10k @, AOUT LOAD=600 Q. Synchronous operation. fc{PCM BIT CLOCK)=2048kHz)

A-law (HD44271P/CP, HD44273P/CP, HD44277P/CP)

Descriptions Symbol Test conditions min | typ | max | Unit Note
~45dBm0 23| - -
Signal to dist.(A to A) SDA 820Hz tone -40 28] — - dB p-wgt
-30.—20,—100} 34| — -
—55dBm0 -1.0f - 1.0
Gain track. (A to A) GTA 820“? rone -50 -05| — | 05| dB
Relative to —10dBm0 ::8"0_'330"—20' “o3| < 0
0.06kHz 24| - -
0.2 of - 25
Freq. response. (A to D)}Loss) FRX Relative to 820Hz 0dBm0 | 0.3to 3 -03| — 03| dB
3.4 ol - 0.8
3.78 65 — -
0to 3kHz =03 - 0.3
Freq. response.(D to AXLoss) FRR Relative to 820Hz 0dBm0 | 3.4 0f - 08| dB
378 65| — -
Analog input level variation AIL 820Hz 0dBm0 Relative to =05 — 051 dB
Analog output level AOL | 820Hz 0dBmo0 Relative to -05{ — | 05] dB
Idle ch. noise ICNX { AtoD AIN=AGND - — | —80 dBmOP|
Idle ch. noise ICNR | DtoA it - | = | —80 kBmoOH)
AIN to AOUT crosstalk XTKA| 820H:z 0dBm0 - — | —65| dB
PCMIN to PCMOUT XTKD | 820Hz 0dBm0 - - | —65]| dB
PSRR PSRR [ Ato A 0.3 to 50kHz - | 40 - dB
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HD44270P/CP Series

Descriptions Symbol Test conditions min | typ | max | Unit Note
Idle ch. noise ICNX | AtoD AIN=AGND | — | — | —80 |dBmOP
Idle ch. noise ICNR | DtoA N - | = | -80|dBmOP
AIN to AQUT crosstalk XTKA| 820Hz 0dBm 0 -1 - |-651 gB
PCMIN to PCMOUT crosstalk XTKD | 820Hz 0 dBm 0 - | - 1 -65| dB
PSRR PSRR | AtoA 03to50kHz | — | 40 | — | aB
u-law (HD44272P/CP, HD44274P/CP, HD44278P/CP)
Descriptions Symbol Test conditions min | typ | max | Unit Note
~45dBm0 3 - | -
Signal to dist.(A to A) SDA 1020Hz tone —40 28| — - dB c-wgt
—30,—20,
—10.0 34 - —
~55dBm0 -10| - | 10
1020Hz tone relative
Gain Tracking(A to A) GTA -50 -05| — | 05| dB
to —10dBm0 —40.—30.—20
-1003 __|703 — t 03
0.06kHz u| - | -
0.2 o] - | 25
Relative to 1020H
Freq.Response.(A to DXLoss) FRX eanve to z 0.3t03 -03] - | 03] aB
0dBm0
34 of — | o8
3.78 65| — | —
0to 3kHz -03; — 0.3
Relative to 1020H
Freq. Response. (D to A)(Loss) FRR eanveto z 3.4 ol — | 08| dB
0dBm0
3.78 65| — | —
Analog input level AIL | 1020Hz 0dBm0 Relatiyele | -05{ — | 05| dB
Analog output level AOL | 1020Hz 0dBm0 Relativeto | 05| — | 05| dB
Idte ch. noise ICNX | AtoD AIN=AGND | — | - 16 |dBrmCO
Idle ch. noise ICNR | DtoA M e - | = | 100
AIN to AOUT crosstalk XTKA | 1020Hz 0dBm0 - — | —65| dB
PCMIN to PCMOUT crosstalk XTKD | 1020Hz 0dBm0 - - | —65] dB
PSRR PSRR | AtoA 03to50kHz | — | 40 | — | g4B
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HD44270P/CP Series

ETIMING CHART

XSYNC

XCLOCK

PCMocr

RSYNC

RCLOCK

PCMy
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