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FUJITSU

MB6041/6042/6045/6046
PCM CODEC

SINGLE CHIP CODEC WITH FILTERS

The Fujitsu CMOS MB 6040 Series consists of both u-law and A-law single-chip
codec/filter IC’s for either synchronous-only or sync/async operation. These
monolithic single-channel voice frequency codecs incorporate both transmit

and receive circuitry that is used for PCM (pulse coded modulation} systems.

Transmit High-pass and Low-pass Filters

Receive Low-pass Filter with SinX/X Correction

Receive Push-pull Power Amplifiers: MB 6045, MB 6046
Anti-aliasing Filter

Conforms to CCITT and AT & T Specifications

Synchronous and Asynchronous Operation

Serial Data Rates of 64kHz to 3.152 MHz

PLL Circuit as Internal Clock Generator

Internal Voltage Reference

internal Auto-zero Circuit

TTL Compatible Digital Interface

Input Gain Adjust Amplifier

Pin selectable on-chip Analog Loopback

u-Law: MB 6041, MB 6045

A-Law: MB 6042, MB 6046

® Package

16-pin Plastic DIP package  (Suffix: -P): MB 6041, MB 6042
20-pin Plastic DIP package (Suffix: -P): MB 6045, MB 6046

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Pin Pin Value
Rating Symbol | MB 6041 | MB 6045 Unit
MB 6042 | MB 6046 Min Max
Positive Supply Volitage | +VS 4 6 -0.3 7
Negative Supply Voltage | -VS 1 20 -7 0.3
Analog Input Voltage VAN 16 19 -V§-0.3 | +VS+0.3
Digital Input Voltage VDIN1 ?66’12 3’28'110'16 -03 +VS§+0.3 \
Digital Input Voltage VDIN2 7.8 9 -VS-0.3 | +VS+0.3 \
Storage Temperature Tsta -55 150 °

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

PLASTIC PACKAGE
DIP-16P-M03

PLASTIC PACKAGE
DIP-20P-M02

PIN ASSIGNMENT
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MB 6045, MB 6046

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voitage higher than maxi-
mum rated voltages to this high impedance
circuit.
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Fig. 1 — MB 6041, MB 6042 BLOCK DIAGRAM
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FUNCTIONAL DESCRIPTION

The simplified block diagram of the MB 6041 and MB 6042

is shown in Figure 1, and the block diagram for the MB 6045
and MB 6046 is shown in Figure 2. The transmit section
(upper half} is composed of an input gain amplifier, an anti-
aliasing filter (ANTI-ALIAS), a band-pass filter (COS, LPF
and HPF), and a compressing coder (CODER). An auto-zero
circuit (AZ) is also included in this section. The receive
section (lower half) is composed of an expanding decoder
(DECODER) and a low-pass filter (LPF}.

TRANSMIT SECTION

Analog signals are input to an operational amplifier to pro-
vide gain adjustment. This amplifier is followed by a 2nd
order analog anti-aliasing filter (ANTI-ALIAS). This filter
provides attenuation of 40 dB (typical) at the 256 kHz effec-
tive clock frequency of the following switched capacitor
cosine filter (COS). From the cosine filter, the signals enter
a 5th order low-pass filter (LLPF) clocked at 128 kHz, fol-
lowed by a 3rd order high-pass filter (HPF) clocked at 8 kHz.
The resulting band-pass characteristics meet both the D3/D4
specification and the CCITT G.712 recommendation. The
output of the high-pass filter is then sampled by the coder
(CODEC) a 8 kHz. This coder transforms the analog signals
into 8-bit words using compressing law. The encoded PCM
data is then output serially from the OUTPUT REGISTER
at a frequency determined by the external clock, 64 kHz
to 3.152 MHz. An auto-zero circuit (AZ) is utilized for the
DC offset correction.

RECEIVE SECTION

The PCM data is shifted in by the receive (RCLK/CKSEL),
which can vary from 64 kHz to 3.152 MHz. The decoder
(DECODER) reconstructs the analog signals from the PCM
data using expanding law. The decoder is followed by a 5th
order low pass filter (LPF). This filter smooths the decoded
signals and corrects them for the SinX/X attenuation due
to the 8 kHz sampling and holding operation.

As for MB 6045 and MB 6046, two inverting mode power
amplifiers are provided to firectly drive a match line interface
transformer.

INTERNAL CLOCK

Two independent phase locked loops (PLL) generate internal
clocks for the transmit and receive sections from the respec-
tive synchronization clocks (XSYNC and RSYNC).

ANALOG LOOPBACK MODE

(MB 6041, MB 6042)

The analog loopback mode allows alt decoding and coding
functions to be exercised without using the analog input
{AIN} and analog output (AOUT). In this mode, a digital
input signal is decoded and internally routed to the transmit
filters.

The output is available from the digital output (DOUT).
The analog output {AOUT) is forced to the ground {GND)
level. The analog loopback mode is selected by connecting
the PD/L input to the negative supply voltage {—VS).

(MB 6045, MB 6046)

The analog loopback mode allows all decoding and coding
functions to be exercised without using the analog input
(AIN) and analog output (AOUT). In this mode, a digital
input signal is decoded and the PAO+ output of the receive
power amplifier is internally routed to the transmit filters.
The output is available from the digital output (DOUT).
The analog output (AQUT) is forced to the ground (GND)
level. The analog loopback mode is selected by connecting
the ALB input to the TTL high level.

SYNCHRONOUS OPERATION

With a fixed level on the RCLK/CKSEL pin, the device
operate in the a synchronous mode, In this mode, both the
transmit and receive bits are synchronous to the XCLK. The
XCLK may be from 64 kHz to 3.152 MHz.

ASYNCHRONOUS OPERATION
For asynchronous operation, XCLK and RCLK/CKSEL may
operate from 64 kHz to 3.152 MHz for bit clock.

SHORT/LONG FRAME SYNC OPERATION

They can utilize either short frame sync pulse or a long frame
sync pulse. When power is first applied, the device assumes
a short frame sync mode. In this mode, both frame sync
pulses, XSYNC and RSYNC, must be one bit clock period
long. To use the long frame sync mode, both the synchro-
nization clocks must be three or more bit clock periods long.

POWER DOWN MODE

(MB 6041, MB 6042)

Two power down modes are provided. The transmit and
receive sections independently go into power down operation
in the absense of the respective synchronization clocks
(XSYNC and RSYNC). If the external power down input
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(PD/L) is connected to a TTL high level, both the transmit
and receive section are powerd down regardless of the
synchronization clocks. During power down operation,
AOUT is forced to the level of GND, and DOUT goes into a
high impedance state. When Power is first applied, the device
is in powered down mode operation. If external pin condi-
tions are not powered down mode (PD/L is not connected to
TTL high level and synchronization clock is applied), the
device goes into a normal operation after PLL circuit is
locked.

(MB 6045, MB 6046)

Two power down modes are provided. The transmit and
receive sections independently go into power down operation
in the absense of the respective synchronization clocks
(XSYNC and RSYNC). If the external power down input
(PD) is connected to a TTL high level, both the transmit

and receive sections are powerd down regardless of the
synchronization clocks. During power down operation, the
AQUT, PAO+, PAO- is forced to GND level and DOUT is
put in high-impedance state. When power is first applied,
the device is in powered down mode operation. If external
pin conditions are not powered down mode (PD is not
connected to TTL high level and synchronization clock is
applied), the device goes into a normal operation after
PLL circuit is locked.

TEST MODE

If RCLK/CKSEL pin is connected to — VS, test mode allows
independent evaluation of the coder and decoder. In this
mode, AIN is internally connected to the input of the coder
and its output is available on the DOUT pin. Also, the
output of the decoder is made available in on pin AQUT.
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PIN DESCRIPTION

M8 6041, MB 6042 MB 6045, MB 6046 L.
Description
Pin Name Pin No. Pin Name Pin No.
-VS 1 - - Negative Voltage Supply, -5 V 6%
— — PAO+ 1 Non-inverting Power Amplifier Output
This pin is the non-inverted output of the receive power amplifier,
GND 2 GND 2 Ground
All signals are referenced to this pin.
AQUT 3 — — Analog Output
This pin outputs the decoded and filtered analog signals. It can
drive a load impedance of 600 2 or greater, and 50 pF or less. This
output is forced to GND level in the analog loopback mode and
power down mode.
- — PAO- 3 Inverting Power Amplifier Output
This pin is the inverted output of the receive power amplifier.
+VS 4 - - Positive Voltage Supply, +b V 5%
— — PAI 4 Power Amplifier Input
This pin is the inverting input to the receive power amplifier. If
this pin is connected to -VS, both of the receive power amplifiers
are powered down,
RSYNC 5 - — Receive Synchronization Clock
This TTL compatible input defines the beginning of the receive
timesiot on the receive PCM highway. It must be synchronized
with RCLK. The clock rate is typically 8 kHz. Its high pulse width
must be one bit clock period long corresponds to short frame
sync operation and three or more bit clock period long corresponds
to long frame sync operation, respectively.
- - AOUT 5 Analog Output
This pin outputs the decoded and filtered analog signals. It can
drive a load impedance of 10 k§2 or greater, and 50 pF or less.
This output is put in the ground in the analog loopback mode and
the power down mode.
DIN 6 - - Digital Input
This is a TTL compatible input to the decoder and accepts an
eight-bit data word into the shift register on the falling edge of
RCLK/CKSEL.
- - +VS 6 Positive Voltage Supply, +5 V ¥5%
RCLK/ 7 - - Receive Clock
CKSEL This TTL compatible input defines the bit rate on the receive PCM
highway,
The device can operate with clock rates of 64 kHz to 3.152 MHz.
The digital PCM codes are accepted on the falling edge of the
clock. With a fixed level of 0 V or +VS (or left open)}, the device
operate in synchronous mode. If this pin is connected to -VS,
test mode is selected.
— — RSYNC 7 Receive Synchronization Clock
This TTL compatible input defines the beginning of the receive
timeslot on the receive PCM highway. It must be synchronized
with RCLK. The clock rate is typically 8 kHz. Its high pulse width
must be one bit clock period long corresponding to the short
frame sync operation and three or more bits clock period long
corresponding to the long frame sync operation, respectively.
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PIN DESCRIPTION(Contd)

MB 6041, MB 6042

MB 6045, MB 6046

Pin Name

Pin No.

Pin Name

Pin No.

Description

PD/L

8

Power Down/Analog Loopback

This three level input is provided for the selection of power down
mode or analog loopback mode, If this pin is at the TTL low level
or clock mode input (64 kHz min.), the normal operation is
selected. If this pin is at the TTL high level, the device is powered
down regardless of the synchronization clocks. If this pin is con-
nected to - VS, the analog loopback mode is selected.

DIN

Digital Input

This is a TTL compatible input to the decoder and accepts an
eight-bit data word into the shift register on the falling edge of
RCLK/CKSEL.

NC

No internal connection

RCLK/
CKSEL

Receive Clock

This TTL compatible input defines the bit rate on the receive
PCM highway.

The device can operate with clock rates of 64 kHz to 3.152 MHz.
The digital PCM codes are accepted on the falling edge of the
clock. With a fixed level of 0 V or +VS (or left open), the device
operates in synchronous mode, where the XCLK is used for both
the transmit and receive operations, If this pin is connected to
-VS, test mode is selected.

XCLK

10

Transmit Clock

This TTL compatible input defines the bit rate on the transmit
PCM highway. The device can operate with bit rates of 64 kHz to
3.152 MHz. The digital PCM codes are shifted out of the digital
output {DOUT) pin on the rising edge of the XCLK.

In synchronous operation, XCLK is used as the bit clock for the
transmit and receive sections.

PD

10

Power Down

This TTL compatible input is provided for the selection of power
down mode. If this pin is at the TTL low level or clock mode input
(64 kHz min.), the normal operation is selected. If this pin is at
the TTL high level, the device is powered down regardless of the
synchronization clocks.

DOUT

11

Digital Output

This is a TTL compatible three-state output.

PCM digital codes are shifted out of the device on the rising edges
of XCLK in a serial format. This output goes into high-impedance
state when eight bits are shifted out of the output shift register.

NC

1"

No internal connection

XSYNC

12

Transmit Synchronization Clock

This TTL compatible input defines the beginning of the transmit
timeslot on the transmit PCM highway. It must be synchronized
with XCLK.

The clock rate is typically 8 kHz. Its high pulse width must be one
bit clock period long corresponds to short frame sync operation
and three or more bit clock periods long frame sync operation,
respectively.
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PIN DESCRIPTION (Cont’d)

MB 6041, MB 6042

MB 6045, MB 6046

Description
Pin Name Pin No. Pin Name Pin No.
— — XCLK 12 Transmit Clock
This TTL compatible input defines the bit rate on the transmit
PCM highway. The device can operate with bit rate of 64 kHz to
3.152 MHz. The digital PCM codes are shifted out of the digital
output (DOUT) pin on the rising edge of the XCLK.
In synchronous operation, XCLK is used as the bit clock for the
transmit and receive sections.
XTS 13 — — Transmit Timeslot Strobe
This is a TTL compatible open-drain output which pulse is low
level during PCM transmit timeslots.
- — DOUT 13 Digital OQutput
This is a TTL compatible three-state output.
PCM digital codes are shifted out of the device on the rising edges
of XCLK in a serial format. This output goes into high-impedance
state when eight bits are shifted out of the output shift register.
GA2 14 — - Gain Adjust 2
GA1 15 Gain Adjust 1
These pins are provided for adjusting the gain of transmit section.
GA1 and GA2 are the inverting input and output of amplifier,
respectively.
GA2 can drive a load impedance of 10 k§2 or more and 50 pF or less.
— - XSYNC 14 Transmit Synchronization Clock
This TTL compatible input defines the beginning of the transmit
timeslot on the transmit PCM highway. It must be synchronized
with XCLK. The clock rate is typically 8 kHz. Its high pulse width
must be one bit clock period long corresponds to short frame sync
operation and three or more bits clock period long corresponding
to the long frame sync operation, respectively.
- — XTS 15 Transmit Timeslot Strobe
This is a TTL compatible open-drain output which pulses the low
level during PCM transmit timeslots.
AIN 16 — - Analog Input
This is an input pin for analog signals to be filtered and coded.
— — ALB 16 Analog Loopback
This TTL compatible input is provided for the selection of the
analog loopback mode. If this pin is at the TTL low level, the
normal operation is selected. |f this pin is at the TTL high level,
the analog loopback mode is selected.
- — GA2 17 Gain Adjust 2
GA1 18 Gain Adjust 1
These pins are provided for adjusting the gain of transmit section.
GA1 and GA2 are the inverting input and output of amplifier,
respectively. '
GAZ2 can drive a load irhpedance of 10 to 20 k&2 or 50 pF or less.
- - AIN 19 Analog Input
This is an input pin for analog signals to be filtered and coded.
— - -VS 20 Negative Voltage Supply, -5 V £5%
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RECOMMENDED OPERATING CONDITIONS

Pin Pin Value
Parameter MB 6041 MB 6045 Symbol Unit
MB 6042 MB 6046 Min Typ Max
Positive Supply Voltage 4 6 +VS +4.75 +5.0 +5.2b A
Negative Supply Voltage 1 20 -VS -5.25 -5.0 -4.75 \)
Operating Temperature Top 0 25 70 °c
(Recommended operating conditions unless otherwise noted.)
Parameter Conditions MB 6%21/42 MBG%TSMG Symbol Value Unit
Min | Typ | Max
.. 4 8.0 | 12.0
Eosmvi Supply Operating +lys mA
urren 6 10.0 | 14.0
. 1 -10.0| -5.0
Negative Supply Operating -1 mA
Current Vs
20 -12.01]-8.0
Positive Supply XSYNC=RSYNC=VIL
Negative Supply - -
Current XSYNC=RSYNC=VIL 1 20 - ~05 | -0.1 mA
Power Down Mode or PD/L=VIH
Digital Input 5,6,7,8, 7,8,9, 10,
High Voltage 10, 12 12,14,16 | Y 20 WSV
Digital Input 5,6,7,8, 7.8,9, 10,
Low Voltage 10, 12 12,1416 | Vit 0 08 | VvV
Digital Input 5,6,7,8, 7.8,9, 10,
High Current 10, 12 12,1416 | ' -10 101 1A
Digital Input 5,6,7,8, 7,.8,9, 10,
Low Current 10, 12 12,14.16 | 't -10 101 pA
Digital Input b,6,7,8, 7.8,9, 10,
Capacitance 10, 12 12,14.16 | Cow 10 | oF
E;%L“’\‘}g;‘a‘g‘z“‘ loL = 3.2 mA 11,13 13, 15 VoL 04 | v
Digital Output
H;g'ha\m“ag: lon = -3.2 mA 11 13 Von 24 v
Digital Output
Leakage Current n 13 Lo -10 10 ] wA
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DC CHARACTERISTICS(Contd)
. . Value
. Pin Pin .
Parameter Conditions MB 6041/42 | MB6045/46 Symbol : Unit
Min | Typ |Max
Digital Output
Capacitance n 13 Cpourt 12 | pF
Analog Input
Offset Voltage 16 19 AiNOFF -200| O 200 | mV
Analog Input
Resistance 16 19 Rain 10 MQ
Analog Input
Capacitance 16 19 Cain 10| pF
Analog Output
OffsethoIt:ge 3 5 AouTorr | -150 150 | mV
Analog Output
Resistance 3 - RaouT 1 Q
Power Amplifier
Output Resistance - 1,3 Reao 1 Q
Transmit Gain
Amplifier Load 14 17 Riga2 10 k&2
Resistance
Transmit Gain
Amplifier Load 14 17 Ciga2 50 | pF
Capacitance
Analog Output 3 ] 0.6 Q
Load Resistance LAOUT
5 10
Analog Output 3 Cenour 500 oF
i LA
Load Capacitance 5 50
Power Amplifier
input Resistance - 4 Real 10 MQ
RL > 1500 Q 100
Power Amplifier -
Load Capacitance RL = 600 - 1.3 CiLprao 500 | pF
RL = 30082 1000
Power Amplifier
Load Resistance - 1,3 Rirao 0.3 k2




MB6041
MB6042
MB6045
MB6046

AC CHARACTERISTICS(MB 6041, MB 6042)

(Recommended operating conditions unless otherwise noted.)

Value
Parameter Conditions Pin Symbol Unit
Min Typ Max
Digital Input 0.8V 2.0V AV 50 | ns
Digital Input 2.0V >0.8V ?6?3;' & | 4 50 | ns
E*r‘::ugmk 7,10 F. 64 3152 | kHz
f"l‘;fht Sock Vin = 2.0V 7,10 twen 160 ns
Shift Clock V)L = 0.8V 7,10 twer 160 ns
Synehronization 5,12 F, 8 cHe
|
)Df;:,\lc to XCLK Long frame only 10,12 tsxL 80 ns
ég:\'{( to XSYNC Long frame only 10, 12 txsL 0 ns
ga:\l/\lc to RCLK Long frame only 57 tsRL 80 ns
IFD‘SII;\'/( to RSYNC Long frame only 5,7 tRsL 70 ns
ggt\l{( to DIN 6,7 tro 140 ns
gé’l\if RCLK 6.7 tom 50 ns
)D<s(,=:lla_\|/< to DOUT gli?ct; t10 8 (Long frame)| 10, 11 txp 0 180 ns
Bit 1 to 8 (Short frame)

’ég;;et‘%iagw Note 1 10, 11 toz 50 165 ns
t)icl')-glj’; ’éﬁgy’“c Elf,::; ;rame only 10, 11, 12 tzp 20 166 ns
gg‘fg‘:’(‘f;g‘;”,‘\lgd Long frame only 10, 12 L 100 ns
l;glﬁéizeérsan&grd Long frame only 517 tRHL 130 ns

Note 1: DOUT Load Conditions: Cp_ = 150 pF plus 2 LSTTL

10
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’
AC CHARACTERISTICS(MB 6041, MB 6042)(Contd)
Value
Parameter Conditions Pin Symbol Unit
Min Typ Max
XCLK to XSYNC
Delay Short frame only 10, 12 txss 0 ns
)[)(S'::/\IC to XCLK Short frame only 10,12 tsxs 50 ns
Hold time from
XCLK to XSYNC Short frame only 10,12 txHS 100 ns
RCLK to RSYNC
Delay Short frame only 57 trss 0 ns
RSYNC to RCLK
Delay Short frame only 57 tsRs 50 ns
Hold time from
RCLK to RSYNC Short frame only 5,7 trHs 100 ns
XCLK to XTS
Low Delay Note 1 10, 13 tXTSL 140 ns
XCLK to XTS
ngh Delay Note 1 10, 13 txTsH 50 165 ns
Note 1: DOUT Load Conditions: Cp; = 150 pF plus 2 LSTTL
AC CHARACTERISTICS(MB 6045, MB 6046)
{Recommended operating conditions unless otherwise noted.)
Value
Parameter Conditions Pin Symbol Unit
Min Typ Max
Digital Input 7,8,9, 10,
Rise Time 0.8v —>2.0V 12,14 16 tr 50 ns
Digital Input 7,8,9, 10,
Fall Time 2.0V =08V 12,14.16 | U 50 ns
Shift Clock
Frequency 9,12 Fe 64 3152 kHz
Shift Clock _
High Width Vin =20V 9,12 tweH 160 ns
Shift Clock _
LOW Wldth V||_ = 08V 9, 12 tWCL 160 ns
Synchronization
Frequency 7,14 Fs 8 kHz
Synchronization Long frame only
High Width Vip = 2.0V 7.14 twsH 117 s
XSYNC to XCLK
Delay Long frame only 12,14 tsxL 80 ns

1
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AC CHARACTERISTICS(MB 6045, MB 6046)(Contd)

Value
Parameter Conditions Pin Symbol Unit
Min Typ Max
XCLK to XSYNC
Delay Long frame only 12,14 txsL 0 ns
RSYNC to RCLK t
Delay Long frame only 7,9 SRL 80 ns
RCLK to RSYNC
Delay Long frame only 7,9 trsL 70 ns
Delay 89 tro ns
DIN to RCLK
Delay 8,9 tor 50 ns
Note 2
)|:§0|LK to DOUT Bit 2 to 8 (Long frame) | 12, 13 txp 0 180 ns
elay Bit 1 to 8 (Short frame)
XCLK to DOUT
Disable Time Note 2 12,13 toz 50 165 ns
XCLK or XSYNC Note 2
to DOUT Delay lépn;_:; frame only 12,13, 14 tzp 20 165 ns
it

Hold time from 3rd
XCLK to XSYNC Long frame only 12, 14 txHL 100 ns
Hold time from 3rd
RCLK to RSYNC Long frame only 7,9 tRHL 130 ns
XCLK to XSYNC
Delay Short frame only 12, 14 txss 0 ns
XSYNC to XCLK
Delay Short frame only 12, 14 tsxs 50 ns
Hold time from
XCLK to XSYNC Short frame only 12,14 txHS 100 ns
RCLK to RSYNC
Delay Short frame only 7,9 trss 0 ns
RSYNC to RCLK
Delay Short frame only 7,9 tsrs 50 ns
Hold time from
RCLK to RSYNC Short frame only 7,9 trHs 100 ns
XCLK to XTS
Low Delay Note 2 12, 15 txTsL 140 ns
XCLK to XTS
High Delay Note 2 12,15 txTsH 50 165 ns

Note 2: DOUT Load Conditions: Cg = 150 pF plus 2 LSTTL

12
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TRANSMISSION CHARACTERISTICS OF u-LAW (MB 6041, MB 6045)

{(Recommended operating conditions unless otherwise noted.)

Value
Parameter Conditions Symbol Unit
Min Typ Max
Signal to Distortion 1020Hz tone +3to -30dBm0 36.0 dB
(A to D) (C Message) -40dBm0 SDX 31.0 dB
-45dBm0 26.0 dB
Signal to Distortion 1020Hz tone +3to -30dBm0 36.0 dB
(D to A) (C Message) -40dBmQ0 SDR 31.0 dB
-45dBm0 26.0 dB
Gain Tracking +3 to -40dBm0 -0.2 0.2 dB
(A to D) 1020Hz tone -40 to -50dBm0 GTX -0.4 04 dB
-50 to -55dBm0 -0.8 0.8 dB
Gain Trackin +3 to -40dBm0 -0.2 0.2 dB
D to Al g 1020Hz tone _40to -50dBm0 | GTR -0.4 0.4 dB
-50 to -55dBm0 -0.8 0.8 dB
0 — 60Hz 25.0 dB
60 — 200Hz 0.125 dB
200 — 300Hz -0.1 1.8 dB
Frequency Response 300 — 3000Hz ERX -0.1 0.15 dB
(A to D) 3000 — 3400Hz -0.1 0.8 dB
3400 — 4600Hz Note 3 dB
4.6 — 12kHz 32.0 dB
Relative to 0dBmQ, 820Hz
0 — 200Hz -0.1 dB
200 — 300H:z -0.1 0.5 dB
300 — 3000Hz ~0.1 0.15 dB
Frequency Response 3000 — 3400Hz FRR -0.1 0.8 dB
(D to A) 3400 — 4600Hz Note 3 dB
46 — 12KHz 32.0 dB
Relative to 0dBm0, 820Hz
:i‘if:jnnel Noise C Message ICNA -80 -72.0 | dBmOc
Idle Channel Noise
(A to D) C Message ICNX -83 -74.0 dBmOc
Idle Channel Noise
(D to A) C Message ICNR -83 78.0 dBmOc
Crosstalk -
(A to A) 1020Hz, 0dBmO CTA 66 dB
Crosstalk
(D to D) 1020Hz, 0OdBmO CTD -70 dB
Absolute Level Overload level 3.17dBm0 VABS 2.500 Vop
Analog !nput 1020Hz, 0dBmO
Level VS =50V, T, = 25°C AlL 1.227 Vrms
Analog Qutput 1020Hz, 0dBmO
Level VS = +5.0V, T, = 25°C AOL 1.206 1.227 1.248 Vrms
. m(4000 — f)
Note 3: 14.5 (1 — Sin 1200 )

14
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TRANSMISSION CHARACTERISTICS OF i -LAW (MB 6041, MB6045) (Cont'd)
Value
Parameter Conditions Symbol Unit
Min Typ Max
1020Hz, 0dBmO -0.25 0 +0.25 dB
Gain Accuracy tVS = 5.0V, Ty = 25°C GAX -0.15 0 +0.15 dB
(A to D) Variation with Power Supply $0.02 dB
Variation with Temperature 0.001 dB/°C
1020Hz, 0dBmO -0.25 0 +0.25 dB
Gain Accuracy $VS = 45,0V, Tp = 25°C GAR -0.15 0 +0.15 dB
(D to A) Variation with Power Supply +0.02 dB
Variation with Temperature +0.001 dB/°C
Propagation Delay
(A to A) FC > 1544kHz PDA 540 us
500 — 600Hz 1.5 ms
600 — 1000Hz 0.75 ms
) ) 1000 — 2600Hz 0.25 ms
Delay to Distortion 2600 — 2800Hz DDA 15 ms
(A to A)
1020Hz, 0dBmO
Relative to Minimum Delay
0 < f< 50kHz
PSRR (+VS) Idle Channel Noise
A /i (C Message) PSRRA+ 25 30 dB
(Ato A) +VS +50mVop
AIN = GND
0 < f < 50kHz
Idle Channel Noise
RSRR (~
(ASto A() Vs) (C Message) PSRRA- 35 40 dB
-VS +60mVop
AIN = GND
AIN
Intermoduration a. 0.47kHz, -10dBm0
IMA1 -38 dB
(A to A) b. 0.32kHz, -10dBmO
AOUT (2a—b)
AIN
Intermoduration a. 1.02kHz, -9dBm0
(A to A) b. 0.05kHz, -23dBm0 IMA2 52 | dBmo
AOUT (a—b)
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MB6041
MB6042
MB6045
MB6046

TRANSMISSION CHARACTERISTICS OF u-LAW (MB 6041, MB 6045) (Cont'd)

Value
Parameter Conditions Symbol Unit
Min Typ Max
Signal Frequency Noise 0— 4kHz -70 dBm0
(/'_\gta R quency 4kHz — 200kHz SFNA -50 | dBmO
° AIN = GND
Discrimination AIN = 0dBm0 DISA 30 dB
(A to A) 4.6kHz — 200kHz
In Band Spurious 2nd, 3rd Harmonic IBSA 43 dB
(A to A) AIN = 0dBmO0, 700 — 1100Hz
TRANSMISSION CHARACTERISTICS OF A-LAW (MB 6042, MB 6046)
(Recommended operating conditions unless otherwise noted.)
Value
Parameter Conditions Symbol Unit
Min Typ Max
CCITT G.712 +3 to -30dBmO 36.0 dB
Method 2
-~-40dBm0 31.0 dB
1020Hz tone ~45dBm0 26.0 dB
(P Message) .
Signal to Distortion SDX
(A to D) ~3dBm0 30.0 dB
-6to -27dBm0 36.0 dB
ccltt oz -34dBm0 34.0 dB
-40dBm0 29.5 dB
-55dBm0 14.5 dB
CCITT G.712 +3 to -30dBm0 36.0 dB
Method 2
1020Hz tone —3(5)dBm0 :2;1'0 dB
(P Message) -45dBm0 6.0 dB
Signal to Distortion SDR
(D to A) ~3dBm0 30.0 dB
-6to -27dBmO 36.0 dB
CCITT G712 -34dBm0 34.0 dB
~40dBm0 29.5 dB
~-56dBm0 14.5 dB
CCITT G.712 +3 to -40dBm0 -0.2 0.2 dB
Method 2 -40 to -50dBm0 -0.4 0.4 dB
. . 1020Hz tone -50 to -55dBm0 -0.8 0.8 dB
Gain Tracking GTX
(AtoD) COITT G712 -10 to ~50dBm0 -0.25 0.25 dB
Method 1' ~-50 to -55dBm0 -0.4 0.4 dB
-55 to -60dBm0 -0.8 0.8 dB
CCITT G.712 +3 to -40dBm0 -0.2 0.2 dB
Method 2 -40 to -50dBmQ -0.4 0.4 dB
. . 1020Hz tone -50 to ~-55dBm0 -0.8 0.8 dB
Gain Tracking
(D to A) GTR
CCITT G.712 ~10 to ~-50dBm0 -0.25 0.25 dB
Method 1' -50 to -55dBm0 -0.4 0.4 dB
-55 to -60dBm0 -0.8 0.8 dB




MB6041

MB6042
MB6045
MB6046
TRANSMISSION CHARACTERISTICS OF A-LAW (MB 6042, MB6046) (Cont'd)
Value
Parameter Conditions Symbol Unit
Min Typ Max
0 — 60Hz 25.0 dB
60 — 200Hz 0.125 dB
200 — 300Hz -0.1 1.8 dB
Frequency Response 300 — 3000Hz FRX -0.1 0.15 dB
(A to D) 3000 — 3400Hz -0.1 0.8 dB
3400 — 4600Hz Note 4 dB
46 — 12KHz 32.0 dB
Relative to 0dBm0, 820Hz
0 — 200Hz -0.1 dB
200 — 300Hz -0.1 0.5 dB
F Respons 300 — 3000Hz -0 0.15 dB
(5‘9?0“;”)“ esponse 3000 — 3400Hz ERR -0.1 0.8 dB
3400 — 4600Hz Note 4 dB
46 — 12KHz 32.0 dB
Relative to 0dBmO0, 820Hz
(A e et Noise P Message ICNA 80 | -72.0 | dBmOp
:dAIetg:r[m)a;nnel Noise P Message ICNX -83 -74.0 dBmOp
:g‘ig:"’;nnel Noise P Message ICNR -83 -78.0 dBmOp
?ffgtf\';‘ 1020Hz, 0dBmMO CTA -66 dB
%iﬁ%‘;‘ 1020Hz, 0dBmO CTD ~70 dB
Absolute Level Overload level 3.14dBm0 VABS 2.500 Vop
1020Hz, 0dBmO
Analog Input Level VS = 5.0V, T, = 25°C AlIL 1.231 Vrms
1020Hz, 0dBmO
Analog Output Level £VS = $5.0V, T, = 26°C AOL 1.210 1.231 1.252 Vrms
1020HZ, 0dBmO -0.25 0 +0.25 dB
VS = +5,0V, T, = 25°C -0.15 0 +0.15 dB
Gain Accuracy GAX
(A to D) Variation with Power Supply +0.02 dB
Variation with Temperature +0.001 dB/°C
1020Hz, 0dBmO -0.25 0 +0.25 dB
VS =450V, Tp = 25°C
Gain Accuracy o . GAR -0.15 0 +0.15 dB
(D to A) Variation with Power Supply +0.02 dB
Variation with Temperature +0.001 dB/°C
. w4000 — f
Note 4: 14.5 (1 —Sln(Too)) 17



MB6041
MB6042
MB6045
MB6046

TRANSMISSION CHARACTERISTICS OF A-LAW (MB 6042, MB 6046) (Cont'd)

(A to A)

AIN = 0dBm0, 700 — 1100Hz

Value
Parameter Conditions Symbol Unit
Min Typ Max
Propagation Delay 540
(A to A) FC > 1544kHz PDA us
500 — 600Hz 1.5 ms
600 — 1000Hz 0.75 ms
) ) 1000 — 2600Hz 0.25 ms
Delay to Distortion 2600 — 2800Hz DDA 15 ms
(A to A)
1020Hz, 0dBmO
Relative to Minimum Delay
0 <f< 50kHz
Idle Channel Noise
':i':R/i‘;VS) (P Message) PSRRA+ 25 30 dB
° +VS +50mVop
AIN = GND
0 <f < 50kHz
Idle Channel Noise
?AS?RA()'VS) (P Message) PSRRA- 35 40 dB
° VS +50mVop
AIN = GND
AIN
Intermoduration a. 0.47kHz, -10dBm0
' -38 dB
(A to A) b. 0.32kHz, -10dBmO IMA1
AOUT (2a—b)
AIN
Intermoduration a. 1.02kHz, -9dBm0
(A to A) b. 0.05kHz, -23dBm0 IMA2 =52 | dBmoO
AOUT (a—b)

. . 0— 4kHz -70 dBm0O
Single Frequency Noise 4kHz — 200kHz SFNA 50 | dBmoO
(AtoA) AIN = GND
Discrimination AIN = 0dBm0 DISA 30 dB
(A to A) 4.6kHz — 200kHz
In Band Spurious 2nd, 3rd Harmonic IBSA 43 dB
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MB6041

MB6042
MB6045
MB6046
PACKAGE DIMENSIONS OF MB6041, MB6042
PLASTIC DIP (Suffix: -P)
16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M03)
[o—.msf:g?g (19457030
woex-1 |9 7™ 01 ™ 01 M 0] T f 1o MAX
é 260+.010 .300 (7.62)
(6.60+0.25) TYP
S P IS Oy s 0 I -
} ‘ 0477912 ’ ’.o47fo°12
] ‘(1-20i8‘3o) o ‘(1-20f8'30)
f 1\ 183 (4.65) MAX
N !
118 (3.00) MIN
1
| | ‘ ‘ 018+.006 !
.(EO (1@ | ‘ ‘,100 (2.54) B - -.002 020 (0.51) MIN
MAX ‘ " Tve [ (0.4570.14)
45_005
© 1988 FUJITSU LIMITED D16030S-3C aic";:s(::;’i;ters)
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MB6041
MB6042
MB6045
MB6046

PACKAGE DIMENSIONS OF MB6045, MB6046

PLASTIC DIP (Suffix: -P)

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M02)
9707 30824647320
15° MAX
moext LT T 1 ™M
244+ .010
O {6.20+0.25)
.300(7.62)
TYP
A
moex3 [ L LJ R4 G LT LG L
al _034j-(§>12 .osofé“z .010+.002
—— (0.25+0.05)
+0.30 +0.30
(086757 (12775
.172(4.36) MAX
.118(3.00) MIN
.050(1.27) ‘ | .100(2.54) H 018+ .003 1020(0.51) MIN
MAX CoTYP " (0.46+0.08)
Dimensions in
® 1988 FUJITSU LIMITED D20003S-3C inches (millimeters}

All Rightrs Reserved. Circuit dioagrams utilizing Fujitsu products are included as a means
of illustrating typical semiconductor applications. Complete Information sufficient for
construction purposes Is not necessarily given. The information contained in this document
has been carefully checked and is believed to be reliable. However, Fujitsu assumes no
responsibility for inaccuracies.
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