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Features November 2005
+ ST-BUS™ compatible Ordering Information
» Transmit/Receive filters & PCM Codec in one |.C MT8960/61/64/65AE 18 Pin PDIP Tubes
MT8962/63AE 20 Pin PDIP Tubes
- Meets AT&T D3/D4 and CCITT G711 and G712 MT8962/63/66/67AS 20 Pin SOIC Tubes
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* A-Law: MT8961/63/65/67 MT8962§63A§1 20 Pin ggué* Tubes -
, MT8962/66AS1 20 Pin SOIC* Tub
* Low power consumption: MT8963AS1 20 Pin SOIG* Tubes
i MT8963ASR1 20 Pin SOIC* Tape & Reel
Op.: 30 mW typ. MT8967AS1 20 Pin SOIC* Tubes
Stby.: 2.5 mW typ. MT8966/67ASR1 20 Pin SOIC* Tape & Reel
» Digital Coding Options: *Pb Free Matte Tin
MT8964/65/66/67 CCITT Code ~40°C to +85°C
MT8960/61/62/63 Alternative Code o
+ Digitally controlled gain adjust of both filters Description
» Analog and digital loopback Manufactured in 1SO%-CMOS, these integrated

* Filters and codec independently user accessible
for testing

» Powerdown mode available
+ 2.048 MHz master clock input
* Up to six uncommitted control outputs

+ 15V +5% power supply

filter/codecs are designed to meet the demanding
performance needs of the digital telecommunications
industry, e.g., PABX, Central Office, Digital telephones.
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Figure 1 - Functional Block Diagram
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Figure 2 - Pin Connections

Pin Description

Pin Name

Description

CSTi

Control ST-BUS In is a TTL-compatible digital input used to control the function of the filter/codec.
Three modes of operation may be effected by applying to this input a logic high (Vpp), logic low
(GNDD), or an 8-bit serial word, depending on the logic states of CA and FA1i.

Functions controlled are: powerdown, filter gain adjust, loopback, chip testing, SD outputs.

DSTi

Data ST-BUS In accepts the incoming 8-bit PCM word. Input is TTL-compatible.

C2i

Clock Input is a TTL-compatible 2.048 MHz clock.

DSTo

Data ST-BUS Out is a three-state digital output driving the PCM bus with the outgoing 8-bit PCM
word.

Positive power Supply (+5 V).

F1i

Synchronization Input is an active low digital input enabling (in conjunction with CA) the PCM input,
PCM output and digital control input. It is internally sampled on every positive edge of the clock, C2i,
and provides frame and channel synchronization.

CA

Control Address is a three-level digital input which enables PCM input and output and determines
into which control register (A or B) the serial data, presented to CSTi, is stored.

SD3

System Drive Output is an open drain output of an N-channel transistor which has its source tied to
GNDA. Inactive state is open circuit.

SD4-5

System Drive Outputs are open drain outputs of N-channel transistors which have their source tied
to GNDD. Inactive state is open circuit.

SDO0-2

System Drive Outputs are “Totempole“ CMOS outputs switching between GNDD and Vpp. Inactive
state is logic low.

Negative power supply (-5 V).

Voice Transmit is the analog input to the transmit filter.

Auto Null is used to integrate an internal auto-null signal. A 0.1 uF capacitor must be connected
between this pin and GNDA.

Voice Receive is the analog output of the receive filter.

Analog ground (0 V).

Voltage Reference input to D to A converter.

Digital ground (0 V).
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MT8960/62 MT8964/66

Digital Output Digital Output
11111111 10000000

L1
11110000 10001111
11100000 /‘-’ 10011111
11010000 f' 10101111
11000000 10111111
10110000 { 11001111
10100000 11011111
10010000 11101111
10000000 11111111
00000000 01111111
00010000 i 01101111
00100000 01011111
00110000 J 01001111
01000000 00111111
01010000 IJ 00101111
01100000 ;/ 00011111
01110000 — 00001111
01111111 00000000
-2.415V  -1.207V oV +1.207V +2.415V
Bit7.. 0 Analog Input Voltage (V|N)
MSB LSB

Figure 3 - n-Law Encoder Transfer Characteristic
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MT8961/63 MT8965/67

Digital Output Digital Output
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1
01111111 00101010
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Figure 4 - A-Law Encoder Transfer Characteristic

Functional Description

Figure 1 shows the functional block diagram of the MT8960-67. These devices provide the conversion interface
between the voiceband analog signals of a telephone subscriber loop and the digital signals required in a digital
PCM (pulse code modulation) switching system. Analog (voiceband) signals in the transmit path enter the chip at
Vy, are sampled at 8 kHz, and the samples quantized and assigned 8-bit digital values defined by logarithmic PCM
encoding laws. Analog signals in the receive path leave the chip at Vg after reconstruction from digital 8-bit words.

Separate switched capacitor filter sections are used for bandlimiting prior to digital encoding in the transmit path
and after digital decoding in the receive path. All filter clocks are derived from the 2.048 MHz master clock input,
C2i. Chip size is minimized by the use of common circuitry performing the A to D and D to A conversion. A
successive approximation technique is used with capacitor arrays to define the 16 steps and 8 chords in the signal
conversion process. Eight-bit PCM encoded digital data enters and leaves the chip serially on DSTi and DSTo
pins, respectively.

Transmit Path

Analog signals at the input (Vx) are firstly bandlimited to 508 kHz by an RC lowpass filter section. This performs the
necessary anti-aliasing for the following first-order sampled data lowpass pre-filter which is clocked at 512 kHz.
This further bandlimits the signal to 124 kHz before a fifth-order elliptic lowpass filter, clocked at 128 kHz, provides
the 3.4 kHz bandwidth required by the encoder section. A 50/60 Hz third-order highpass notch filter clocked at
8 kHz completes the transmit filter path. Accumulated DC offset is cancelled in this last section by a switched-
capacitor auto-zero loop which integrates the sign bit of the encoded PCM word, fed back from the codec and
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injects this voltage level into the non-inverting input of the comparator. An integrating capacitor (of value between
0.1 and 1 puF) must be externally connected from this point (ANUL) to the Analog Ground (GNDA).

The absolute gain of the transmit filter (nominally 0 dB at 1 kHz) can be adjusted from 0 dB to 7 dB in 1 dB steps by
means of three binary controlled gain pads.

The resulting bandpass characteristics with the limits shown in Figure 10 meet the CCITT and AT&T recommended
specifications. Typical attenuations are 30 dB for 0-60 Hz and 35 dB for 4.6 kHz and above.

The filter output signal is an 8 kHz staircase waveform which is fed into the codec capacitor array, or alternatively,
into an external capacitive load of 250 pF when the chip is in the test mode. The digital encoder generates an eight-
bit digital word representation of the 8 kHz sampled analog signal. The first bit of serial data stream is bit 7 (MSB)
and represents the sign of the analog signal. Bits 4-6 represent the chord which contains the analog sample value.
Bits 0-3 represent the step value of the analog sample within the selected chord. The MT8960-63 provide a sign
plus magnitude PCM output code format. The MT8964/66 PCM output code conforms to the AT &T D3
specification, i.e., true sign bit and inverted magnitude bits. The MT8965/67 PCM output code conforms to the
CCITT specifications with alternate digit inversion (even bits inverted). See Figs. 3 and 4 for the digital output code
corresponding to the analog voltage, V)y, at Vy input.

The eight-bit digital word is output at DSTo at a nominal rate of 2.048 MHz, via the output buffer as the first 8-bits of
the 125 pus sampling frame.

Receive Path

An eight-bit PCM encoded digital word is received on DSTi input once during the 125 us period and is loaded into
the input register. A charge proportional to the received PCM word appears on the capacitor array and an 8 kHz
sample and hold circuit integrates this charge and holds it for the rest of the sampling period.

The receive (D/A) filter provides interpolation filtering on the 8 kHz sample and hold signal from the codec. The filter
consists of a 3.4 kHz lowpass fifth-order elliptic section clocked at 128 kHz and performs bandlimiting and
smoothing of the 8 kHz "staircase" waveform. In addition, sinx/x gain correction is applied to the signal to
compensate for the attenuation of higher frequencies caused by the capacitive sample and hold circuit. The
absolute gain of the receive filter can be adjusted from 0 dB to -7 dB in 1 dB steps by means of three binary
controlled gain pads. The resulting lowpass characteristics, with the limits shown in Figure 11, meet the CCITT and
AT & T recommended specifications.

Typical attenuation at 4.6 kHz and above is 30 dB. The filter is followed by a buffer amplifier which will drive 5V
peak/peak into a 10k ohm load, suitable for driving electronic 2-4 wire circuits.

VRef

An external voltage must be supplied to the Vges pin which provides the reference voltage for the digital encoding
and decoding of the analog signal. For Vg = 2.5 V, the digital encode decision value for overload (maximum
analog signal detect level) is equal to an analog input V| = 2.415 V (u-Law version) or 2.5 V (A-Law version) and is
equivalent to a signal level of 3.17 dBmO or 3.14 dBmO respectively, at the codec.

The analog output voltage from the decoder at Vg is defined as:

p-Law:

VX 05, (2" ) (185+85)]
Ref 128 128 33 * " OFFSET
A-Law:

2C+1 05+S
Ve * [ (28 ) (M527)] ormserceo
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2C \ (165 +S
VRefX [( 128 )( 32 )] iVOFFSETC¢O

where C = chord number (0-7)
S = step number (0-15)
VRet IS @ high impedance input with a varying capacitive load of up to 40 pF.

The recommended reference voltage for the MT8960 series of codecs is 2.5 V £0.5%. The output voltage from the
reference source should have a maximum temperature coefficient of 100 ppm/C°. This voltage should have a total
regulation tolerance of £0.5% both for changes in the input voltage and output loading of the voltage reference
source. A voltage reference circuit capable of meeting these specifications is shown in Figure 5. Analog
Devices’AD1403A voltage reference circuit is capable of driving a large number of codecs due to the high input
impedance of the V¢ input. Normal precautions should be taken in PCB layout design to minimize noise coupling
to this pin. A 0.1 uF capacitor connected from Vg to ground and located as close as possible to the codec is
recommended to minimize noise entering through Vg This capacitor should have good high frequency

characteristics.
NC NC NC NC
8 7 6 5 VRef
01 pF
AD1403A "
MT8960-67
I FILTER/CODEC
1 2 3 4 -
— NC
+5V
25V
Figure 5 - Typical Voltage Reference Circuit
Timing

The codec operates in a synchronous manner (see Figure 9a). The codec is activated on the first positive edge of
C2i after F1i has gone low. The digital output at DSTo (which is a three-state output driver) will then change from
a high impedance state to the sign bit of the encoded PCM word to be output. This will remain valid until the next
positive edge, when the next most significant bit will be output.

On the first negative clock edge (after F1i signal has been internally synchronized and CA is at GNDD or Vgg) the
logic signal present at DSTi will be clocked into the input shift register as the sign bit of the incoming PCM word.

The eight-bit word is thus input at DSTi on negative edges of C2i and output at DSTo on positive edges of C2i.

F1i must return to a high level after the eighth clock pulse causing DSTo to enter high impedance and
preventing further input data to DSTi. F1i will continue to be sampled on every positive edge of C2i. (Note: F1i may
subsequently be taken low during the same sampling frame to enable entry of serial data into CSTi. This occurs
usually mid-frame, in conjunction with CA=Vpp, in order to enter an 8-bit control word into Register B. In this case,
PCM input and output are inhibited by CA at Vpp.)

Internally the codec will then perform a decode cycle on the newly input PCM word. The sampled and held analog
signal thus decoded will be updated 25 ps from the start of the cycle. After this the analog input from the filter is
sampled for 18 ps, after which digital conversion takes place during the remaining 82 ps of the sampling cycle.
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Since a single clock frequency of 2.048 MHz is required, all digital data is input and output at this rate. DSTo,
therefore, assumes a high impedance state for all but 3.9 us of the 125 us frame. Similarly, DSTi input data is valid
for only 3.9 ps.

Digital Control Functions

CSTi is a digital input (levels GNDD to Vpp) which is used to control the function of the filter/codec. It operates in
three different modes depending on the logic levels applied to the Control Address input (CA) and chip enable input
(F1i) (see Table 1).

Mode 1
CA=-5V (Vgg); CSTi=0V (GNDD)

The filter/codec is in normal operation with nominal transmit and receive gain of 0dB. The SD outputs are in their
active states and the test modes cannot be entered.

CA =-5V (VEE)’ CSTi = +5V (VDD)

A state of powerdown is forced upon the chip whereby DSTo becomes high impedance, Vi is connected to GNDA
and all analog sections have power removed.

Mode 2
CA= -5V (Vgg); CSTi receives an eight-bit control word

CSTi accepts a serial data stream synchronously with DSTi (i.e., it accepts an eight-bit serial word in a 3.9 us
timeslot, updated every 125 us, and is specified identically to DSTi for timing considerations). This eight-bit control
word is entered into Control Register A and enables programming of the following functions: transmit and receive
gain, powerdown, loopback. Register B is reset to zero and the SD outputs assume their inactive state. Test modes
cannot be entered.

Mode 3
CA=0V (GNDD); CSTi receives an eight-bit control word

As in Mode 2, the control word enters Register A and the aforementioned functions are controlled. In this mode,
however, Register B is not reset, thus not affecting the states of the SD outputs.

CA=+5V (Vpp); CSTi receives an 8-bit control word

In this case the control word is transferred into Register B. Register A is unaffected. The input and output of PCM
data is inhibited.

The contents of Register B controls the six uncommitted outputs SDO0-SD5 (four outputs, SD0-SD3, on
MT8960/61/64/65 versions of chip) and also provide entry into one of the three test modes of the chip.

Note: For Modes 1 and 2, F1i must be at logic low for one period of 3.9 us, in each 125 us cycle, when PCM data
is being input and output, and the control word at CSTi enters Register A. For Mode 3, F1i must be at a logic low for
two periods of 3.9 ps, in each 125 ps cycle. In the first period, CA must be at GNDD or Vgg, and in the second
period CA must be high (Vpp.

7

Zarlink Semiconductor Inc.
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

MT8960/61/62/63/64/65/66/67 Data Sheet
Mode CA CSTi Function
1 Vee GNDD Normal chip operation.
(Note 1)
Vpp Powerdown.
2 Ve Serial Eight-bit control word into Register A. Register B is reset.
Data
3 GNDD Serial Eight-bit control word into register A. Register B is unaffected.
(Note 2)
Data
Vb Serial Eight-bit control word into register A. Register B is unaffected.
Data
Note 1: When operating in Mode 1, there should be only one frame pulse (ﬁ) per 125 ps frame
Note 2: When operating in Mode 3, PCM input and output is inhibited by CA=Vpp.

Table 1 - Digital Control Modes

TRANSMIT (A/D)
BIT 2 BIT 1 BIT 0 FILTER GAIN (dB)
0 0 0 0
0 0 1 +1
0 1 0 +2
0 1 1 +3
1 0 0 +4
1 0 1 +5
1 1 0 +6
1 1 1 +7
RECEIVE (D/A)
BIT 5 BIT 4 BIT 3 FILTER GAIN (dB)
0 0 0 0
0 0 1 -1
0 1 0 -2
0 1 1 -3
1 0 0 -4
1 0 1 -5
1 1 0 -6
1 1 1 -7
8
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TRANSMIT (A/D)

BIT 2 BIT 1 BITO FILTER GAIN (dB)
BIT7 BIT 6 FUNCTION CONTROL

0 0 Normal operation

0 1 Digital Loopback

1 0 Analog Loopback

1 1 Powerdown

Table 2 - Control States - Register A

Control Registers A, B
The contents of these registers control the filter/codec functions as described in Tables 2 and 3.

Bit 7 of the registers is the MSB and is defined as the first bit of the serial data stream input (corresponding to the
sign bit of the PCM word).

On initial power-up these registers are set to the powerdown condition for a maximum of 25 clock cycles. During
this time it is impossible to change the data in these registers.

Chip Testing

By enabling Register B with valid data (eight-bit control word input to CSTi when F1i=GNDD and CA= V) the chip
testing mode can be entered. Bits 6 and 7 (most sign bits) define states for testing the transmit filter, receive filter
and the codec function. The input in each case is Vy input and the output in each case is Vg output. (See Table 3 for
details.)

Loopback

Loopback of the filter/codec is controlled by the control word entered into Register A. Bits 6 and 7 (most sign bits)
provide either a digital or analog loopback condition. Digital loopback is defined as follows:

+ PCM input data at DSTi is latched into the PCM input register and the output of this register is connected to
the input of the 3-state PCM output register.

» The digital input to the PCM digital-to-analog decoder is disconnected, forced to zero (0).

» The output of the PCM encoder is disabled and thus the encoded data is lost. The PCM output at DSTo is
determined by the PCM input data.

Analog loopback is defined as follows:

*+ PCM input data is latched, decoded and filtered as normal but not output at Vg.
* Analog output buffer at V has its input shorted to GNDA and disconnected from the receive filter output.
* Analog input at V is disconnected from the transmit filter input.

» The receive filter output is connected to the transmit filter input. Thus the decode signal is fed back through
the receive path and encoded in the normal way. The analog output buffer at Vg is not tested by this
configuration.

In both cases of loopback, DSTiis the input and DSTo is the output.
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Logic Control Outputs SD0-5

These outputs are directly controlled by the logic states of bits 0-5 in Register B. A logic low (GNDD) in Register B
causes the SD outputs to assume an inactive state. A logic high (Vpp) in Register B causes the SD outputs to
assume an active state (see Table 3). SD0-2 switch between GNDD and Vpp and may be used to control
external logic or transistor circuitry, for example, that employed on the line card for performing such functions
as relay drive for application of ringing to line, message waiting indication, etc.

SD3-5 are used primarily to drive external analog circuitry. Examples may include the switching in or out of gain
sections or filter sections (e.g., ring trip filter) (Figure 7).

MT8962/63/66/67 provides all six SD outputs.
MT8960/61/64/65 each packaged in an 18-pin DIP provide only four control outputs, SDO-3.

Telephone Set
2 Wire
Analog
Supervision PCM Highway
Protection
Feat Tese2ies >
Feed ] >
- > Ci\:]véi\r,tver MT8964/65
Ringing <—| MT8966/67 [+
-3 I I

Figure 6 - Typical Line Termination

BITS 0-2 LOGIC CONTROL OUTPUTS SD,-SD,
0 Inactive state - logic low (GNDD).
1 Active state - logic high (Vpp).

BIT 3 LOGIC CONTROL OUTPUT SD;

0 Inactive state - High Impedance.
1 Active state - GNDA.

BITS 4,5 LOGIC CONTROL OUTPUTS SDg, SD5
0 Inactive state - High Impedance.
1 Active state - GNDD.

BIT7 | BIT6 CHIP TESTING CONTROLS
0 0 Normal operation.
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BITS 0-2 LOGIC CONTROL OUTPUTS SD,-SD,

0

1 Transmit filter testing, i.e.:
Transmit filter input connected to Vy input
Receive filter and Buffer disconnected from Vg

0 Receive filter testing, i.e.:
Receive filter input connected to Vy input
Receive filter input disconnected from codec

1 Codec testing i.e.:

Codec analog input connected to Vy

Codec analog input disconnected from transmit filter output
Codec analog output connected to Vg

VR disconnected from receive filter output

Table 3 - Control States - Register B

Powerdown

Powerdown of the chip is achieved in several ways:

Internal Control:

1)

2)

Initial Power-up. Initial application of Vpp and Vgg causes powerdown for a period of 25 clock cycles and
during this period the chip will accept input only from C2i. The B-register is reset to zero forcing SD0-5 to
be inactive. Bits 0-5 of Register A (gain adjust bits) are forced to zero and bits 6 and 7 of Register A
become logic high thus reinforcing the powerdown.

Loss of C2i. Powerdown is entered 10 to 40 us after C2i has assumed a continuous logic high (Vpp). In
this condition the chip will be in the same state as in (1) above.

Note: If C2i stops at a continuous logic low (GNDD), the digital data and status is indeterminate.

External Control:

1)

Register A. Powerdown is controlled by bits 6 and 7 (when both at logic high) of Register A which in turn
receives its control word input via CSTi, when F1iis low and CA input is either at Vgg or GNDD. Power is
removed from the filters and analog sections of the chip. The analog output buffer at Vg will be connected
to GNDA. DSTo becomes high impedance and the clocks to the majority of the logic are stopped. SD
outputs are unaffected and may be updated as normal.

CSTi Input. With CA at Vgg and CSTi held at continuous logic high the chip assumes the same state as
described in External Control (1) above.
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Message
Waiting
MT8960/61/64/65 (With Relay <+— -100VDC
FromST-BUS—] CSTi  GNDD|— — Drive)
From ST-BUS —#] DSTi VRef[—25V
Master Clock—] C2i GNDA < | -
to ST-BUS <+{ DSTo VR .
—— 0.1pyF : , 2/4 Wire Telephone
5v— Vpp ANUL p— " RllrzmgljtTrlp Gain Converter LiF:1e
Alignment—{ F1i Vy = (Withl Fel};lay l«—{ Section je
Register Select—] CA VEge— -5V Drive)
SD3 SDO —l_ T A
SD2 SD1 ] Ring Feed [<— -48VvDC
(With Relay -48 V DC
Drive) 90 VRMS

Figure 7 - Typical Use of the Special Drive Outputs
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Figure 8 - Example Architecture of a Simple Digital Switching System using the MT8960-67
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Absolute Maximum Ratings*
Parameter Symbol Min. Max Units
1 | DC Supply Voltages Vpp-GNDD -0.3 +6.0 Vv
Vege-GNDD -6.0 +0.3 \Y
Reference Voltage VRef GNDA Vbp \
Analog Input Vy Vee Vpp \Y
Digital Inputs Except CA | GNDD-0.3 Vppt0.3 \Y
CA Vge-0.3 Vpp+0.3 \
5 | Output Voltage SDo-2 GNDD-0.3 Vppt0.3 \Y
SD3 Vgg-0.3 Vppt0.3 V
SD4-5 Veg-0.3 Vpp+0.3 V
6 | Current On Any Pin I 20 mA
7 | Storage Temperature Ts -55 +125 °C
8 | Power Dissipation at 25°C (Derate 16 mW/°C above 75°C) Pbiss 500 mwW
* Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.
Recommended Operating Conditions - Voltages are with respect to GNDD unless otherwise stated
Characteristics Sym. | Min. | Typ.* | Max. | Units Comments
1 Supply Voltage Vbp 4.75 5.0 5.25 Vv
Vee -56.25 | -5.0 | -4.75 \Y
VRet 25 \Y, See Note 1
? Voltage On Digital Ground VGNDD | -0.1 0.0 +0.1 Vdc | Ref.to GNDA
-0.4 0.0 +0.4 Vac | Ref.to GNDA 400 ns max.
duration in 125 pus cycle
_3 Operating Temperature To 0 +70 °C
4] Operating Current Vbp Ibp 3.0 4.0 mA | All digital inputs at Vpp
Ve lee 3.0 4.0 mA | or GNDD (or Vgg for CA)
VRet IRef 2.0 pA Mean current
5] Standby Current Vbb Ibbo 0.25 1.0 mA | All digital inputs at Vpp
Ve leeo 0.25 1.0 mA | or GNDD (or Vgg for CA)

Note 1: Temperature coefficient of Vg should be better than 100 ppm/°C.
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DC Electrical Characteristics - \oltages are with respect to GNDD unless otherwise stated.
Tp=0 to 70°C, Vpp=5V15%, VEg=-5V15%, VRet=2.5V10.5%, GNDA=GNDD=0V,Clock Frequency =2.048MHz. Outputs unloaded unless

otherwise specified.

Characteristics Sym. | Min. | Typ.* | Max. Units Test Conditions
1 Input Current Except CA I 10.0 pA V\ny = GNDD to Vpp
CA Ic 10.0 pA VN = Vee to Vpp
2] IID Input Low Except CA Vi 0.0 0.8 \Y
G| Voltage CA Viie | Vee VEg+1.2 \Y
E 'II' Input High Voltage All Inputs Vi 24 5.0 \Y
4| A| Input Intermediate CA Vic 0.0 0.8 \Y
L | Voltage
? Output Leakage = DSTo loz +0.1 pA Output High Impedance
Current (Tristate) SD3-5 10.0 pA
A Output Low DSTo VoL 0.4 \Y lour =1.6 MA
| | Voltage SDo0-2 VoL 1.0 \ lour=1 mMA
7] IG Output High DSTo Vou 4.0 \Y lout =-100pA
7| Voltage SDo0-2 Von 4.0 \Y lour =-1TMA
' 8| Al Output Resistance  SD3-5 | Royr 10 | 20 KQ | Vour=+1V
? L Output Capacitance DSTo CouT 4.0 pF Output High Impedance
1 Input Current Vi IN 10.0 pA Vee <VinS Ve
0
1] Input Resistance Vi Rin 10.0 MQ
A
1| N| Input Capacitance Vy CiN 30.0 pF fin=0-4kHz
2| A
1] g Input Offset Voltage Vy Vosin +1.0 mV See Note 2
3
1] G Output Resistance Vg Rout 100 Q
4
T Output Offset Voltage Vg Voso 100 mV Digital Input= +0
5 ut

* Typical figures are at 25°C with nominal £5V supplies. For design aid only: not guaranteed and not subject to production testing.

Note 2: Vg)\ specifies the DC component of the digitally encoded PCM word.
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AC Electrical Characteristics - Voltages are with respect to GNDD unless otherwise stated.

Ta=0 to 70°C, Vpp=5V15%, Vgg=-5V15%, Vre=2.5VE0.5%, GNDA=GNDD=0V, Clock Frequency=2.048 MHz. Outputs unloaded unless
otherwise specified.

Characteristics Sym. | Min. | Typ.* | Max | Units Test Conditions
1 Clock Frequency C2i fc 2.046 | 2.048 | 2.05 MHz | See Note 3
2 Clock Rise Time C2i tcr 50 ns
3 Clock Fall Time C2i ter 50 ns
4 Clock Duty Cycle C2i 40 50 60 %
5 Chip Enable Rise Time F1i ter 100 ns
6 Chip Enable Fall Time  F1i ter 100 ns
7 Chip Enable Setup Time F1i tes 50 ns See Note 4
8 | p | Chip Enable Hold Time F1i ten 25 ns | See Note 4
9 || | Output Rise Time DSTo tor 100 ns
10 |G Output Fall Time DSTo | tor 100 | ns
11 | 1 | Propagation Delay Clock DSTo tpzL 122 ns
A to Output Enable tozn 122 ns R =10 KQ to V¢
12 | L | Propagation Delay DSTo toLH 100 ns C_=100 pF
Clock to Output torL 100 ns
13 Input Rise Time CSTi tr 100 ns
DSTi 100 ns
14 Input Fall Time CSTi 13 100 ns
DSTi 100 ns
15 Input Setup Time CSTi tisH 25 ns
DSTi tisL 0 ns
16 Input Hold Time CSTi tH 60 ns
DSTi 60 ns
17 | p | Propagation Delay SD trcs 400 ns C, =100 pF
| | Clock to SD Output
18 CI; SD Output Fall Time SD tsr 200 ns C_ =20 pF
19 | T | SD Output Rise Time SD tsr 400 ns
20 | A | Digital Loopback toL 122 ns
L | Time DSTito DSTo

(See Figures 9a, 9b, 9c)
* Typical figures are at 25°C with nominal £5V supplies. For design aid only: not guaranteed and not subject to production testing.

Note 3:
Note 4:

The filter characteristics are totally dependent upon the accuracy of the clock frequency providing F1i is synchronized to
C2i. The A/D and D/A functions are unaffected by changes in clock frequency.
This gives a 75 ns period, 50 ns before and 25 ns after the 50% point of C2i rising edge, when change in F1i will give an
undetermined state to the internally synchronized enable signal.
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AC Electrical Characteristics - Transmit (A/D) Path - Voltages are with respect to GNDD unless otherwise stated.
TA=0 to 70°C, Vpp=5V+5%, Vee=-5V+5%, Vrer=2.5V+0.5%, GNDA=GNDD=0V, Clock Frequency = 2.048MHz,
Filter Gain Setting = 0dB. Outputs unloaded unless otherwise specified.

Characteristics Sym. | Min. Txcp. Max. Units Test Conditions
1 Analog Input at V equivalent to VN Level at codec:
the overload decision level at the 4.82 Vpp p-Law: 3.17 dBmO
codec 9 Vpp A-Law: 3.14 dBmO
5.00 See Note 6
0
2 Absolute Gain (0dB setting) Gax | -0.25 +0.25 dB 0 dBmO0 @ 1004 Hz
3 Absolute Gain (+1dB to +7dB -0.35 +0.35 dB from nominal,
settings) @ 1004 Hz
4 Gain Variation ~ With Temp Gaxt 0.01 dB Tp=0°C to 70°C
A With Supplies | Gaxs 0.04 dB/vV
5 x Gain Tracking GTy4 Sinusoidal Level:
L (See Figure 12) CCITT G712 -0.25 +0.25 dB +3 to -20 dBmO
o (Method 1) Noise Signal Level:
G -0.25 +0.25 dB -10 to -55 dBm0
-0.50 +0.50 dB -55 to -60 dBmO
CCITT G712 GTyo Sinusoidal Level:
(Method 2) -0.25 +0.25 dB +3 to -40 dBmO
AT&T -0.50 +0.50 dB -40 to -50 dBm0O
-1.50 +1.50 dB -50 to -55 dBm0
6 Quantization Dax1 Noise Signal Level:
Distortion 28.00 dB -3 dBm0
(See Figure 13) CCITT G712 35.60 dB -6 to -27 dBmO
(Method 1) 33.90 dB -34 dBm0O
29.30 dB -40 dBmO
14.20 dB -55 dBm0
CCITT G712 Dax2 Sinusoidal Input Level:
(Method 2) 35.30 dB 0to -30 dBm0O
AT&T 29.30 dB -40 dBmO
24.30 dB -45 dBm0
7 Idle Channel C-message Nex 18 dBrnCO | u-Law Only
Noise Psophometric | Npx -67 dBmOp | CCITT G712
8 Single Frequency Noise Nspx -56 dBmO | CCITT G712
9 Harmonic Distortion -46 dB Input Signal:
(2nd or 3rd Harmonic) 0dBm0 @ 1.02 kHz
10 Envelope Delay Dax 270 us @ 1004 Hz
11 Envelope Delay 1000-2600 Hz | Dpy 60 us Input Signal:
Variation With 600-3000 Hz 150 us 400-3200 Hz
Frequency 400-3200 Hz 250 us Sinewave
at 0 dBmO
17
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AC Electrical Characteristics - Transmit (A/D) Path - Voltages are with respect to GNDD unless otherwise stated.

Tp=0 to 70°C, Vpp=5V+5%, Vg=-5V+5%, Vre=2.5V+0.5%, GNDA=GNDD=0V, Clock Frequency = 2.048MHz,

Filter Gain Setting = 0dB. Outputs unloaded unless otherwise specified.

A | Quantization CCITT G712 Daxe Sinusoidal Input Level:
N | Distortion (Method 2) 35.30 dB 0 to -30 dBmO
A | (cont'd) AT&T 29.30 dB -40 dBm0O
L | (See Figure 13) 24.30 dB -45 dBm0
@)
G
12 Intermodulation  CCITT G712 IMDy -55 dB 50/60 Hz @ -23 dBmO0
Distortion 50/60 Hz 1 and any signal within
300-3400 Hz at -9
dBmO
CCITT G712 IMDy -41 dB 740 Hz and 1255 Hz
2 tone 2 @ -4 to -21 dBmO.
Equal Input Levels
AT&T IMDy -47 dB 2nd order products
3
4 tone IMDy -49 dB 3rd order products
4
13 Gain Relative to <50 Hz Grx -25 dB 0 dBmO Input Signal
Gain @ 1004 Hz 60 Hz -30 dB
(See Figure 10) 200 Hz -1.8 0.00 dB Transmit
300-3000 Hz - 0.125 dB Filter
3200 Hz 0.125 0.125 dB Response
3300 Hz - 0.030 dB
3400 Hz 0.275 - dB
4000 Hz - 0.100 dB
>4600 Hz 0.350 -14 dB
-0.80 -32
14 Crosstalk D/A to A/D CTgrr -70 dB 0dBmO0 @ 1.02 kHz
in D/A
15 Power Supply Vpp PSS 33 dB Input 50 mVgys at
Rejection VEE R; 35 dB 1.02 kHz
PSS
Rz
16 Overload Distortion (See Input
Fig.15) frequency=1.02kHz

* Typical figures are at 25°C with nominal £5V supplies. For design aid only: not guaranteed and not subject to production testing
0dBm0=1.185 Vr\s for the p-Law codec.
0dBm0=1.231 Vr\s for the A-Law codec.

Note 6:

Downloaded from Elcodis.com electronic components distributor
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AC Electrical Characteristics - Receive (D/A) Path - Voltages are with respect to GNDD unless otherwise stated.
TA=0 to 70°C, Vpp=5V+5%, Vee=-5V+5%, Vre=2.5V+0.5%, GNDA=GNDD=0V, Clock Frequency = 2.048MHz,
Filter Gain Setting = 0dB. Outputs unloaded unless otherwise specified.

Downloaded from Elcodis.com electronic components distributor
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Characteristics Sym. Min. | Typ.* | Max. Units Test Conditions
1 Analog output at Vg VouT Level at codec:
equivalent to the overload 4.829 Voo |p-Law: 3.17 dBmO
decision level at codec 5.000 op |A-Law: 3.14 dBmO
R, =10 KQ
See Note 7
2 Absolute Gain (0dB setting) Gar -0.25 +0.25 dB 0 dBmO0 @ 1004Hz
3 Absolute Attenuation (-1dB -0.35 +0.35 dB From nominal,
to -7dB settings) @ 1004Hz
4 Gain Variation ~ With Temp. GarT 0.01 dB | T,=0°C to 70°C
With Supplies | Gagrs 0.04 dB/vV
5 Gain Tracking  CCITT G712 GTgr1 Sinusoidal Level:
(See Figure 12) (Method 1) -0.25 +0.25 dB +3 to -10 dBmO
Noise Signal Level:
-0.25 +0.25 dB |-10 to -55 dBmO
-0.50 +0.50 dB |-55to-60 dBmO
CCITT G712 GTgro Sinusoidal Level:
(Method 2) -0.25 +0.25 dB +3 to -40 dBmO
A AT&T -0.50 +0.50 | dB |-40 to-50 dBmO
E -1.50 +1.50 dB |-50 to -55 dBmO
6 | | |Quantization CCITT G712 Dar1 Noise Signal Level:
o | Distortion (Method 1) 28.00 dB -3 dBm0
G | (See Fig. 13) 35.60 dB |-6to-27 dBmO
33.90 dB |-34 dBmO
29.30 dB |-40 dBmO
14.30 dB |-55dBm0
Dar2 Sinusoidal Input Level:
CCITT G712 36.40 dB |0to-30dBm0
(Method 2) 30.40 dB |-40 dBmO
AT&T 25.40 dB |-45dBm0
7 Idle Channel C-message Ncr 12 dBrnCO | p-Law Only
Noise Psophometric Npr -75 dBmOp |CCITT G712
8 Single Frequency Noise Nser -56 dBmO |CCITT G712
Harmonic Distortion -46 dB Input Signal 0 dBmO
(2nd or 3rd Harmonic) at 1.02 kHz
10 Intermodulation CCITT G712 IMDg, -41 dB
Distortion 2 tone
AT&T IMDR3 -47 dB 2nd order products
4 tone IMDR4 -49 dB 3rd order products
19
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AC Electrical Characteristics - Receive (D/A) Path - Voltages are with respect to GNDD unless otherwise stated.
TA=0 to 70°C, Vpp=5V+5%, Vee=-5V+5%, Vre=2.5V+0.5%, GNDA=GNDD=0V, Clock Frequency = 2.048MHz,
Filter Gain Setting = 0dB. Outputs unloaded unless otherwise specified.

11 Envelope Delay Dar 210 us @ 1004 Hz
12 Envelope Delay 1000-2600 Hz Dpr 90 us Input Signal:
Variation with ~ 600-3000 Hz 170 us 400 - 3200 Hz digital
Frequency 400-3200 Hz 265 us sinewave at 0 dBmO
13 Gain Relative to <200 Hz Grr 0.125 dB 0 dBmO Input Signal
Gain @ 1004 Hz 200 Hz -0.5 0.125 dB
A (See Figure 11)  300-3000 Hz -0.125 0.125 dB Receive
N 3300 Hz -0.350 0.030 dB Filter
A 3400 Hz -0.80 -0.100 dB Response
L 4000 Hz -140 | dB
g >4600 Hz 280 | dB
14 Crosstalk A/D to D/A CTtr -70 dB 0dBm0 @ 1.02 kHz
in A/D
15 Power Supply Vb PSRR; 33 dB Input 50 mVgys at
Rejection Ve PSRR,| 35 dB 1.02 kHz
16 Overload Distortion Input frequency=1.02
(See Fig. 15) kHz

* Typical figures are at 25°C with nominal £5V supplies. For design aid only: not guaranteed and not subject to production testing.
Note 7: 0dBm0=1.185 VRrys for p-Law codec and 0dBm0=1.231 Vrys for A-Law codec.

Downloaded from Elcodis.com electronic components distributor
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Figure 9a - Timing Diagram - 125 pus Frame Period
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8 CLOCK CYCLES
| (See Note)
C2i
Input
ter—™ [

— \\
F1i N
Input +\

| tes | tEH | | L tes | ten | ) tes ten |
: ! | »
DSTo high .
Output impedance ‘ ‘ y high-Z
o
t tpzL
tPZL tPZH
PZH
Figure 9b - Timing Diagram - Output Enable
Note: In typical applications, F1i will remain low for 8 cycles of C2i. However, the device will function normally as long as tgg and
tey are met at each positive edge of C2i.
C2i
Input
| Nt |
DSTo 90% —— <~ | |
Output 10% s ‘ | ‘ | |
~— | tor — - |t
| | tLH=———1] | | OF
DSTi, CSTi 205 - | |
Input 10% - | ’ |
-— tiF— ‘ [~
t|H - {,
Ton I tisL

Figure 9c - Timing Diagram - Input/Output
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Figure 10 - Attenuation vs Frequency for Transmit (A/D) Filter
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Figure 11 - Attenuation vs Frequency for Receive (D/A) Filter
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5a. CCITT Method 1
+1.0 — CCITT End-To-End Spec +1.0 // //
' //// _
I
| //% //// ////
! o Yy .
+0.5 L-- +0.5 -
% | | | | 1
= +0.25 I et 4 +0.25 PR s o Channel Spec
Rl
=
o Input Level
= 0 T T T T T T 0 T T 1 FdBmO)
> -60 -55 -50 -30 -20 -10 -10 0
£ -0.25 P s o — - — oo —- - - 0254 rf------ .
0] I | I |
I | I |
-0.5 4 r-- -0.5
| // 7 O
_ / O
-1.0 - | . -1.0 /
Bandlimited White Noise Test Signal Sinusiodal Test Signal
5b. CCITT Method 2
_
+1.5 - ///%
_
///%
+1.0 - CCITT End-To-End Spec \////‘
: ////
! 7// ////
= +05 _ o _ ] .
o ’ | |
= [ re 1
= Channel Spec
o — b e e e e e e e e e e e e e e = — - - 4
S +0.25 2
8
© 0 Input Level
> T T T T T T 1l dBmO
c -60 -50 -40 -30 -20 -10 0 +3 ( )
@©
U] -0.25 — T TTTTT TS T TT T T K
| |
-0.5 7 777777777777, 7
_ _
1.0 - %// //%
_ _
-1.5 - r--
1 . //%
|
Sinusoidal Test Signal

Figure 12 - Variation of Gain With Input Level
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6a. CCITT Method 1
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6b. CCITT Method 2
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Figure 13 - Signal to Total Distortion Ratio vs Input Level
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Figure 14 - Envelope Delay Variation Frequency
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Fundamental Output Power (dBm0)*

T T T T T T
3 4 5 6 7 8 9

Input Level (dBmO)

*Relative to Fundamental Output power level with +3 dBmO input signal level at a frequency of 1.02 kHz.

Figure 15 - Overload Distortion (End-to-End)
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/QVV\ Control Dimensions Altern. Dimensions
_ Symbol__in_millimetres in_inches
|:| |:| |:| |:| |:| |:| |:| |:| |:| |:| MIN [Nominol MAX MIN_]Nominol] MAX
A [2.35 2.65 0.093 0.104
AT [0.10 0.30 0.004 0.012
e
Index- areon| E H H 110.00 1065 [0.394 0.419
r E [7.40 7.60 0.291 0.299
i L_0.40 1.07 0.016 0.050
h x_& b 0313'77 BSCO 51 oo?‘s( >0 BSOC(')zo
, X
) |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| r J c 10.23 0.32 0.009 0.013
Pin 1 -1 o1 0 8" 0’ 8’
o h [0.25 7 0.010 0.029
Pin features
c N 20
’ A Conforms to JEDEC MS—013AC Iss. C

L \l
A
'J—Y Seating Plane
»U<7 ——] e |
Notes:

1. The chamfer on the body is optional. If it not present, a visual index feature, e.g. a dot, must be
located within the cross—hatched area.

2. Controlling dimension are in millimeters.

3. Dimension D do not include mould flash, protrusion or gate burrs. These shall not exceed 0.006" per side.

4. Dimension E1 do not include inter—lead flash or protrusion. These shall not exceed 0.010” per side.

5. Dimension b does not include dambar protrusion/intrusion. Allowable dambar protrusion shall be 0.004”
total in excess of b dimension.

© Zarlink Semiconductor 2002 Al rights reserved. Package Code D C

ISSUE 1 2 3 Previous package codes Package Outline for

ACN 6746 | 201941 |213098 ZARLINK M P / S 20 lead SOIC

S SEMICONDUCTOR (0.300" Body Width)
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N T N I

N/2

N
1?33% 2
I

L]

End leod ot 4 corners

D1 (Full Lead) —] "

D1 (Half Lead) — |-T

b2 (Full lead

— l— b3 (Half lead)

Base Plane

Notes:

[SFNOINY

Seating Plane L
J|‘ 2 |_J B
b

— C -

'A1

D1

1. Dimensions D, D1 & E1 do not include mould flash or
. Dimensions E & eA are measured with leads constrained to be perpendicular to datum |- C -
. Dimensions eB & eC are measured with the leads unconstrained
. Controlling dimensions are Inches. Millimeter conversions are not necessarily exact.
N is the maximum of terminal positions.

1)

_qL_c

eA

eB

protrusions.

Min | Max | Min | Max

mm | mm |Incheslinches
A 5.33 0.210
A1 | 0.38 0.015
A2 | 292 1|495(0.115|0.195
b 0.36 | 0.56 [0.014|0.022
b2 [ 1.14 | 1.78 |0.045|0.070
b3 | n/a | n/a|n/a| n/a
c 0.20 | 0.36 [0.008|0.014
D |[24.89]|26.92|0.980|1.060
D1 0.13 0.005
E 7.62 | 8.26 |0.300|0.325
E1 6.10 | 7.11 |0.240]0.280
e 2.54 BSC | 0.100 BSC
eA 7.62 BSC | 0.300 BSC
eB 10.92 0.430
eC [ 0.00|1.52 |0.000|0.060
L 292 | 3.81 [0.115]|0.150
N 20 20

Conforms to Jedec MS—001AD Issue D

This drawing supersedes: —
UK drawing # 418/ED/39502/005
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For more information about all Zarlink products
visit our Web Site at

www.zarlink.com

Information relating to products and services furnished herein by Zarlink Semiconductor Inc. or its subsidiaries (collectively “Zarlink”) is believed to be reliable.
However, Zarlink assumes no liability for errors that may appear in this publication, or for liability otherwise arising from the application or use of any such
information, product or service or for any infringement of patents or other intellectual property rights owned by third parties which may result from such application or
use. Neither the supply of such information or purchase of product or service conveys any license, either express or implied, under patents or other intellectual
property rights owned by Zarlink or licensed from third parties by Zarlink, whatsoever. Purchasers of products are also hereby notified that the use of product in
certain ways or in combination with Zarlink, or non-Zarlink furnished goods or services may infringe patents or other intellectual property rights owned by Zarlink.

This publication is issued to provide information only and (unless agreed by Zarlink in writing) may not be used, applied or reproduced for any purpose nor form part
of any order or contract nor to be regarded as a representation relating to the products or services concerned. The products, their specifications, services and other
information appearing in this publication are subject to change by Zarlink without notice. No warranty or guarantee express or implied is made regarding the
capability, performance or suitability of any product or service. Information concerning possible methods of use is provided as a guide only and does not constitute
any guarantee that such methods of use will be satisfactory in a specific piece of equipment. It is the user’s responsibility to fully determine the performance and
suitability of any equipment using such information and to ensure that any publication or data used is up to date and has not been superseded. Manufacturing does
not necessarily include testing of all functions or parameters. These products are not suitable for use in any medical products whose failure to perform may result in
significant injury or death to the user. All products and materials are sold and services provided subject to Zarlink’s conditions of sale which are available on request.

Purchase of Zarlink's 12C components conveys a licence under the Philips 12C Patent rights to use these components in and 12C System, provided that the system
conforms to the 12C Standard Specification as defined by Philips.

Zarlink, ZL, the Zarlink Semiconductor logo and the Legerity logo and combinations thereof, VoiceEdge, VoicePort, SLAC, ISLIC, ISLAC and VoicePath are
trademarks of Zarlink Semiconductor Inc.
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