TOSHIBA TB1212N/F

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB1212N, TB1212F

SINGLE CHIP NICAM SYSTEM

The TB1212N and TB1212F are single chip processor for TB1212N
NICAM (Near Instananeous Conpand Audio. Multiplex)
System. This is to get a PCM sound signal from QPSK /////\
modulated signal and to get an analog sound signal - ’/Wﬁ
selected between said PCM sound signal and FM sound {g /WWWWW
signal. \W‘Wﬂﬁwlu ‘
Functionally, QPSK demodulation, sound data decoding,
sound channel selection, Digital filter, DAC, and so on are
integrated into one chip.

SDIP64-P-750-1.78

TB1212F
FEATURES
® AGC Circuit
® Phase Synchronous Demodulation by Base Band Select PLL
® Frame Sync. Detection. (FAW Sync., Cg Sync.)
® De-scramble. (PN code reduction) QFP80-P-1420-0.80A
® Control data majority-decision detection g\llbel"li’quEP-750-1.78 . 8.85g (Typ.)
e De-interleave. QFP80-P-1420-0.80A : 1.6g (Typ.)
® Range bit majority-decision detection
® Control information bit majority-decision detection
® Parity detection and error correction
® 10—>14bit expansion
® Digital Muting Circuit (Variable Mute Level)
® |2C bus interface
® Built in RAM (3.5Kbit)

980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TB1212N/F

® 2 times over sampling digital filter
® Switchable Digital De-emphasis (CCITT Recommendation J.17)
® 182 times over sampling SADAC

® 5V power Supply
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TB1212N/F

TERMINAL CONNECTION DIAGRAM
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TOSHIBA

TB1212N/F

TERMINAL FUNCTION (64 PIN SHRINK DIP)

Ifl'é\f PIN NAME | 1/0 FUNCTION

1 GAIN | GAIN -6dB/ —3.5dB Select SW (L : —6dB, H : —3.5dB)
2 MUTE LVL I MUTE level control

3 N.C — —

4 N.C — —

5 N.C — —

6 N.C — —

7 CL VCXO O 6] Data Clock VCXO output

8 CL VCXO I | Data Clock VCXO input 2

9 CL VCXO |4 I Data Clock VCXO input 1

10 CL APC FO 6] Data Clock APC filter output

11 CL APC FI | Data Clock APC filter input

12 A Vcc — |Analog Vee 5V10%

13 | QPSK IN I QPSK signal input

14 | AGC FILTER O |[AGC filter output

15 [ CH A OUT O [Channel A detection output

16 | CH B OUT O |Channel B detection output

17 [CHBIN I Channel B detection input

18 [CHAIN I Channel A detection input

19 | CA APCF O | Carrier APC filter output

20 CA VCXO O O | Carrier VCXO output

21 CA VCXO | | Carrier VCXO input

22 A GND — | Analog GND

23 N.C — —

24 FM /PCM 6] FM/PCM select (H : FM, L : PCM)

25 | DAC Vpp — | DAC power supply 5V +10%

26 | DOUTR O |PCM sound Digital data output R (Positive)
27 | DOUTR O |PCM sound Digital data output R (Negative)
28 DAC GND — |DAC GND

29 DAC GND — |DAC GND

30 [DOUTL O |PCM sound Digital data output L (Positive)
31 | DOUT L O |PCM sound Digital data output L (Negative)
32 DAC Vpp — | DAC power supply 5V 10%

33 | 2LRCK O | LR clock output for DAC (x 2 over sampling)
34 | 2BCK O | Bit clock output for DAC (x 2 over sampling)
35 2DATA O | DATA output for DAC (x 2 over sampling)
36 | D Vpp — | Digital Vpp 5V*10%

37 LRCK O | LR clock output for DAC

38 | BCK O |Bit clock output for DAC

39 DATA O |DATA output for DAC

40 | SCL I SCL input for 1°C bus control
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TOSHIBA

TB1212N/F

N PIN NAME | 1/0 FUNCTION
41 SDA I/0 |SCL input for I12C bus control

42 DE SEL I Digital De-emphasis control (L : use, H : No use)
43 SEL2 I PCM Audio output selection signal input
44 SEL1 I PCM Audio output selection signal input
45 MUTE IN I Digital Mute signal input

46 MUTE OUT O [Digital Mute signal output

47 D GND — | Digital GND

48 D GATE O | Gate signal for data output

49 D DATA 6] Data output

50 | PERR O |Parity error output

51 SERR O | Sync error output

52 | Ca O [Mode display signal output : Cg

53 MONO2 O |Mode display signal output : Monaural 2
54 MONO1 O |Mode display signal output : Monaural 1
55 | STEREO O [Mode display signal output : Stereo

56 D GND — | Digital GND

57 TEST3 I Test terminal (to be grounded to D.GND)
58 TEST2 I Test terminal (to be grounded to D.GND)
59 TEST1 I Test terminal (to be grounded to D.GND)
60 | RESET I RESET input

61 MCLK O [Clock output 2 (5.824MHz)

62 RCLK O [Clock output 1 (728MHz)

63 RDATA O | Bit Stream data output

64 D Vpp — | Digital Vpp 5V*10%
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TOSHIBA

TB1212N/F

TERMINAL FUNCTION (80 PIN FP)

I‘\’I'C"\'_ PIN NAME | 1/0 FUNCTION
1 | CL VCXO I | |Data Clock VCXO input 2

2 N.C — —

3 CL VCXO 14 I Data Clock VCXO input 1

4 CL APC FO 6] Data Clock APC filter output

5 CL APC FI I Data Clock APC filter input

6 A Vce — |Analog Ve 5V10%

7 QPSK IN I QPSK signal input

8 AGC FILTER O |AGC filter output

9 CH A OUT O [Channel A detection output

10 N.C — —

11 CH B OUT O |[Channel B detection output

12 N.C — —

13 CH B IN I Channel B detection input

14 CH A IN I Channel A detection input

15 N.C — —

16 CA APCF O | Carrier APC filter output

17 CA VCXO O O | Carrier VCXO output

18 CA VCXO | | Carrier VCXO input

19 A GND — | Analog GND

20 N.C — —

21 N.C — —

22 FM /PCM 6] FM/PCM select (H : PCM, L : FM)

23 N.C — —

24 DAC Vpp — | DAC power supply 5V+10%

25 DOUT R O |PCM sound Digital data output R (Positive)
26 DOUT R O |PCM sound Digital data output R (Negative)
27 DAC GND — |[DAC GND

28 DAC GND — |[DAC GND

29 DOUT L O |PCM sound Digital data output L (Positive)
30 | DOUTL O |PCM sound Digital data output L (Negative)
31 | DAC Vpp — |DAC power supply 5V *10%

32 N.C — —

33 2LRCK O |LR clock output for DAC (x2 over sampling)
34 2BCK O |Bit clock output for DAC (x 2 over sampling)
35 2DATA O |DATA output for DAC (x2 over sampling)
36 N.C — —

37 | D Vpp — |Digital Vpp 5V*10%

38 LRCK O |LR clock output for DAC

39 BCK O |Bit clock output for DAC

40 DATA 6] DATA output for DAC
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TOSHIBA TB1212N/F
N1 PIN NAME | 170 FUNCTION
41 N.C (GND) — —

42 SCL I SCL input for 12C bus control
43 SDA I/0 |SDA input/output for I°C bus control
44 DE SEL I Digital De-emphasis control (L : use, H : No use)
45 SEL2 I PCM Audio output selection signal input
46 N.C — —
47 SEL1 | PCM Audio output selection signal input
48 MUTE IN | Digital Mute signal input
49 N.C — —
50 MUTE OUT O |[Digital Mute signal output
51 D GND — | Digital GND
52 D GATE O | Gate signal for data output
53 D DATA 6] Data output
54 N.C 0] —
55 | PERR O | Parity error output
56 | SERR O |Sync error output
57 N.C — —
58 | Ca O |Mode display signal output : Cg
59 MONO2 O |Mode display signal output : Monaural 2
60 MONO1 O |Mode display signal output : Monaural 1
61 STEREO O |Mode display signal output : Stereo
62 D GND — | Digital GND
63 N.C — —
64 TEST3 I Test terminal (to be grounded to D.GND)
65 TEST2 I Test terminal (to be grounded to D.GND)
66 TEST1 I Test terminal (to be grounded to D.GND)
67 | RESET | |RESET input
68 MCLK O |[Clock output 2 (5.824MHz)
69 RCLK O [Clock output 1 (728MHz)
70 RDATA O |Bit Stream data output
71 D Vpp — | Digital Vpp 5V*10%
72 N.C — —
73 GAIN | GAIN -6dB/ —3.5dB Select SW (L : -6dB, H : —3.5dB)
74 N.C — —
75 MUTE LVL I MUTE level control
76 N.C — —
77 N.C — —
78 N.C — —
79 N.C — —
80 Cp VCXO O O |[Data Clock VCXO output
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TOSHIBA TB1212N/F

FUNCTION

(M

(2)

Outline explain

1.

QPSK demodulation stage

This stage is to get PCM digital data stream from the QPSK signal. An AGC for input signal,
VCXO for Carrier and Clock, differential operation, and P/S conversion functions are included.
VCXO frequency is 6.552MHz for U.K, and 5.85MHz for Scandinavia. Clock VCXO is 11.648MHz
(16 times of 728kHz).

. PCM decoding stage

This stage is to get digital sound data from QPSK demodulated digital data stream and apply
the data to digital filter. Sound signal decoding, receiving mode display, and sound output
selection function are included. De-interleave with SRAM of around 3.5Kbit for frames is built
In.

Digital filtering stage

This is the 2 times over sampling digital filter. (49 order shift adder type) with pass band
ripple of less than *0.1dB, and attenuation less than - 40dB.

Digital de-emphasis stage

This is digital de-emphasis circuit meets to CCITT recommendation J.17 with gain error of less
than *0.25dB. DE SEL of 1°C bus (address B4HEX, sub address 1) or DE SEL (pin 44) setting to
“H"” make this circuit invalided.

The DESEL is result of OR logic between the terminal of DE SEL (pin 44) and DE SEL of 1°C
bus (address BAHEX, sub address 1). So, pin 44 is to be connected to D-GND in case of 12C bus
Control. Or, since the register of 12C is to be initialized to “L” by Reset, SCL, SDA (pin 42, 43)
are to be connected to D-Vpp in case of terminal SEL1, SEL2 Control.

SADAC stage

182 times sampling SADAC is adopted. This is equivalent to more than 14bit performance.
Complementally output is adopted to improve the sound quality (Distortion Characteristics)
and requires an external adder circuit consist of ‘op-amp’, which is used also as LPF.

Explanation for each block

1.

AGC

Pin 7 QPSK signal level fluctuation is to be controlled.

1998-12-09 8/33



TOSHIBA TB1212N/F

2. Carrier PLL of 6.552MHz

Control voltage is generated by baseband switching. 90° phase shifter for Det. Phase
generating is built in. Signal from AGC circuit is to be detected by 2 detector of 90° phase
shifted each, and applied to CH A OUT (Pin9), CH B OUT (Pin 11) through LPF. These output
from pin 9 and pin 11 are coupled with capacitance (DC Cut), applied to CH A IN (Pin 14) and
CH B IN (Pin 13). Phase difference of these inputs is detected with analog SW to establish the
control loop for the PLL.

3. Clock PLL
Clock PLL circuit for 11.648MHz, which is 16 times of 728k.
4. Data re-generation circuit

Data and Clock (5.824MHz, 728kHz Synchronized to Data are generated by differential
operation and Pararell to serial conversion. With “H” for O-BS of 12C resister (address B4HEX,
Sub-address 1), Data and Clock (5.824MHz, 728kHz synchronized to Data) can be monitored
each by RDATA (Pin 70), MCLK (Pin 68), and RCLK (Pin 62).

5. Sync. circuit

This stage detects the 8bit sync pattern (FAW-Frame Alignment Word) from QPSK signal from
the data re-generation Circuit. And the ‘Frame’ of 728bits is defined utilizing the ‘FAW'.
('FAW'-sync established.) The continuity of the sync pattern is checked. The ‘FAW-sync’
protection performed with forward 2 frames and backward 6 frames. That is to say the ‘FAW-
sync’ is established in case of synchronization over 2 continuous frames, and is to be canceled
in case of a synchronization over 6 continuous frames. After FAW established, the 'Cg-Frame’
of 16 frames is defined utilizing the ‘Cg Bit’ of the ‘Control Bit'. (Cg-synchronization.) And the
'Cp-sync’ protection is performed with forward 2 ‘Cgp-Frames’ and backward 4 ‘Cp-Frames’. The
SERR (Pin 56) is to be “L” level in case of a synchronized state (as to ‘FAW sync’ and ‘Cg
sync’).

6. Descramble circuit

Built-in PN Code generator works synchronously with the frame by the Frame Sunk Pulse
from the sync circuit, and the PN Code of the QPSK demodulated signal is to be rejected.

7. Timing generator

Generate the various timing signal synchronous with the Frame Sync Pulse from the Sync
Circuit.

Control Bit is detected with the majority-decision over 16 frames (1 Cg Frame). So, the data is
to be refreshed by every 16 frames. And the detected control bit is decoded to be lead to
the C4 (Pin 58), MONO2 (Pin 59), MONO1 (Pin 60), and STEREO (Pin 61) output.

8. Control Bit Detection Circuit

Control Bit is detected with the majority-decision over 16 frames (1 Cp Frame). So, the data is
to be refreshed by every 16 frames. And the detected control bit is decoded to be lead to
the C_4 (Pin 58), MONO2 (Pin 59), MONO1 (Pin 60), and STEREO (Pin 61) output.

1998-12-09 9/33



TOSHIBA TB1212N/F

9. Address generator, RAM 1/0 controller

The de-scrambled signal from the De-scramble Circuit is to be de-interleaved, that is to say
the de-scrambled and interleaved signal from the De-scramble Circuit is to be written into the
RAM, de-interleaved, and read out from the RAM, and these are to be performed under the
Address and timing generated from this Address Generator, RAM 1/0 Controller. And the
‘Write timing’, ‘Read Timing’ for Range Bit Detection, and ‘Read timing’ for data output to
DAC are the time shared. The data thus de-interleaved is to be applied to the processor for
scale or error, but also is to be generated as it is from the 'DDATA’ (Pin 53) with the timing
of the DGATE’ (Pin 52) considering the data output in case of the DATA Mode.

10.Range bit detector

The ‘Range Bit' and ‘Control Information Bit" multiplied to the ‘Parity Bit' are detected by the
Majority-decision detection.

11.Parity detector

The 'Range Bit’ and the ‘Control Information Bit" multiplied to the ‘Parity Bit" are removed
with these detected '‘Range Bit’ and the ‘Control Information Bit". After that, the parity is
checked, and the PERR (Pin 55) is to be “L” level in case of error.

12.10—>14bit expander

10bit data is expanded to 14bit data subject to the ‘Range Bit". Adding the “00" to this 14bit
data as the lowest 2bit, the data is to be regarded as total 16bit data.

13.Error correction circuit

The error found by the Parity Detector is to be corrected by the Average compensation, and
the previous value compensation. Former is against discrete error, latter is against a
continuous error.
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TOSHIBA TB1212N/F

14.0utput selector

This stage is to control the output for digital filter subject to control bit Cq, C3, C3. from
NICAM data stream and SEL1, SEL2. Here, the SEL1, SEL2 are result of OR logic between the
terminal of SEL1, SEL2 (Pin 47, 45) and bit for SEL1, SEL2 of I2C bus (address “B4H",
subaddress “0"). So, Pin 47, 45 are to be grounded in case of 1°C bus Control. Or, since the
register of 1°C is to be initialized to “L” by Re-set, SCL, SDA (Pin 42, 43) are to be connected
to D-Vpp in case of terminal SEL1, SEL2 Control.

In case of Cq, C3, C3=0, 0, 0, that is stereo, the output is controlled to stereo sound for L-ch
and R-ch. In case of Cq, C3, C3=1, 0, 0 that is mono + Data, the output is controlled to
monaural sound for both of L-ch and R-ch.

In case of Cq, C3, C3=0, 1, 0 that is mono 2ch, the output is subject to SEL1, SEL2. Ref to
output selection table.

Additionally, in case of SEL1, SEL2=1, 1, the digital sound output is forced to be muted.
Selected digital sound signal can be monitored when “H” =0DI of 1°C (address B4H, sub-
address 1).

Terminal “DATA" (Pin 40) : Data
Terminal “LRCLK” (Pin 38) : LR Clock

Synchronized to Data
Terminal “BCK” (Pin39) : Bit Clock

15.Muting circuit
MUTE OUT (Pin 50) becomes “H"” when ;

® Sync Error Occurs.
® Parity Error exceed the criteria in a counting period (around 0.5s).

MUTE OUT due to sync error has 7 frames delay as same as the Sync Error output.

The MUTE activated when parity bit error rate in 512 frames exceeds 1/8 (MUTE LVL=0) or 1
/16 (MUTE LVL=1), and released when the error rate decreases to less than 1/16 (MUTE
LVL=0) or 1/32 (MUTE LVL=1).

The digital mute function is realized by connecting MUTE OUT (pin 50) and MUTE IN (pin 48).
MUTE IN (pin 48) should be grounded (“L") when the digital mute is not required.

This Muting circuit is mute level changeable type. And controlled by the terminal of MUTE
LVL (Pin 75) or bit for MUTE LVL (address BAHEX, subaddress 1). The MUTE LVL is result of OR
logic between the terminal of MUTE LVL (pin 75) and bit for MUTE LVL of I12C bus (address
B4HEX, subaddress 1). So, pin 75 is to be connected to D-GND in case of IC bus control. Or,
since register of 12C is to be initialized to “L" by RESET, SCL, SDA (pin 42, 43) are to be
connected to D-Vpp in case of terminal MUTE LVL control.
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TOSHIBA TB1212N/F

16.12C bus control circuit

Read out of Control bit, output selection, mode setting can be executed through 1°C bus
interface. Data is transmitted by selecting the register subject to 8bit address and 3bit sub
address in data. Synchronously to SCL Clock, data is transferred through SDA.

The register is to be initialized to 00H by “L" input to RESET (pin 67).

Stored once, information is kept stored in the register up to next writing.

Analog output select signal is controlled by FM/PCM (L : FM, H : PCM) OF I12C bus (address
B4HEX, sub address 0). Analog output select signal, put out from FM/PCM (pin 24) is same
signal asset by 1°C and control FM/NICAM (pin 23) of TA2047F.

Yt It is required to initialize with RESET (pin 67) of “L" level for start operation. (After power
supply)
17.Digital filter circuit

Digital sound signal from the output selection circuit is applied to this stage to be processed
by 2 times over sampling digital filtering. Filter has 49th order, shifts data and apples the
serial summing, realize the performance of pass band ripple less than *0.1dB, attenuation
less than - 40dB.

This digital filter circuit is gain changeable type. And controlled by the terminal of GAIN (pin
73) or bit for GAIN (address BAHEX, subaddress 1). The GAIN is result of OR logic between
the terminal of GAIN (pin 73) and bit for GAIN of 12C bus (address B4HEX, sub address 2). So,
pin 1 is to be connected to D-GND in case of 1°C bus control. Or, since register of 1°C is to be
initialized to “L"” by RESET, SCL, SDA (pin 42, 43) are to be connected to D-Vpp in case of
terminal GAIN control.

Real output level is maximum level of digital filter in case of control to -3.5dB. And -6dB
from maximum output level in case of control to -6dB. When control to -3.5dB, SADAC has
3.5dB attuenation so not to be overflow, and when control to -6dB SADAC has no
attunation.
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TOSHIBA TB1212N/F

18.Digital De-emphasis Circuit

2 times over sampled digital sound signal is processed by CCITT Recommendation J.17
digital de-emphasis. The gain error is less than *0.25dB. This digital de-emphasis is killed
by “H” =DESEL. Here DESEL is result of OR logic between the terminal of DE SEL (pin 44)
and bit for DE SEL of 1°C bus (address BAHEX, sub address 1). So 44pin is to be connected
to D-GND in case of I12C bus control. Or, since the register of I°C is to be initialized to “L"
by RESET, SCL, SDA (pin 42, 43) are to be connected to D-Vpp in case of terminal DESEL
control.

Digital de-emphasised digital sound signal can be monitored when with “H” =0-Dy of I12C
bus (address BAHEX, sub address 1), O-Dy of sub address “1”.

Terminal “2DATA” (pin 35) : DATA
Terminal “2LRCK” (pin 33) : LR clock

Synchronized to Data
Terminal “2BCK” (pin34) : bit clock ) oo O

19.34DAC

2 times over sampled digital sound signal is interpolated (7 times) and times sampling (13
times) to be 182 times sampled. That is, 1bit SADAC output of 182 is to be available,
which is equivalent to the performance of more than 14bit multi bit type DAC.

To improve distortion characteristics, complementary outputs are applied to DOUTR,
DOUTR, DOUTL, DOUTL (pin 25, 26, 29, 30 each). These are converted to analog signal with
external summing circuit TA2047F.

Table. 1 Sound output and display output subject to control bit and sound selection

SOUND SOUND
MODE CONTROL BIT SELECTION DISPLAY OUTPUT OUTPUT
C1 | ¢ | ¢3 | €4 [SEL1[SEL2 | STEREO [MONO1|MONO2| C4 | L R
X X 0 1 1 1/0 L R
TERE

S (0] 0 0 0 0/1 1 1 1 1 1 1 — —
0 0 1 0 0 1/70 | M1 M1
0 1 1 0 0 1/0 | M2 M2
MONO 2CH 0 1 0 0/1 ] 0 1 0 0 170 1 ™M1 M2
1 1 1 1 1 1 —_ —_
MONO+DATA | 1 | o | o |o/1 221X ! 0 ! 10| M | M
1 1 1 1 1 1 — —
DATA 1 1 0 0/1 X X 1 1 1 1 — —
OTHERS X X 1 0/1 X X 1 1 1 1 —_ —

X ; means “don’t care”, — ; means “mute”

M1, M ; Data of ODD Frame, M2 ; Data of Even Frame
(Note) SEL1 and SEL2 are result of “OR-Logic” between the terminal of SEL1, SEL2 (pin 47,
45) and bit for SEL1, SEL2 of 1°C bus register.
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TOSHIBA TB1212N/F

I2C BUS REGISTER
Address BAHEX (Write register)

MSB LSB
0 0 0 0 FM/PCM | ERMUTE SEL2 SEL1

FM/PCM : FM/PCM select 0—FM, 1—-PCM

Y Analog output select signal is controlled by FM/PCM (L : FM, H : PCM) of 12C bus (address
B4HEX, sub address 0). Analog output select signal, put out from FM/PCM (pin 22) is same signal
as set by 12C and control FM/NICAM (pin 23) of TA2047F.

ERMUTE : Digital mute ON/OFF control
0—-ON, 1->0FF

SEL1, 2 : Digital sound selection (for mono 2 channel)
00—mono 1 01->mono 2
10—»mono 1/mono 2  11-mute

Y7 In case of received signal is mono 2 channel, output signal to digital filter is controlled by the
terminal of SEL1, SEL2 (pin 47, 45) or bit for SEL1, SEL2 (address BAHEX, sub address 0). The
SEL1, SEL2 are result of OR logic between the terminal of SEL1, SEL2 (pin 47, 45) and bit for
SEL1, SEL2 of 12C bus (address B4AHEX, sub address 0). So, pin 47 45 are to be connected to D-
GND in case of I12C bus control. Or, since register of 12C is to be initialized to “L" by reset, SCL,
SDA (pin 42, 43) are to be connected to D-Vpp in case of terminal MUTE LVL control.

Address BA4HEX (Write register)

MSB LSB
0 0 1 MUTE LVL DESEL O-BS 0-D4q 0-Dy

MUTE LVL : Mute level control
0— MUTE output becomes “H” when the parity bit error rate exceeds 1/8 in 512
frames, and released when the error rate decreases to less than 1/16.
1— MUTE output becomes “H” when the parity bit error rate exceeds 1/16 in 512
frames, and released when the error rate decreases to less than 1/32.

Y¢ This muting circuit is mute level changeable type. And controlled by the terminal of MUTE LVL
(pin 75) or bit for MUTE LVL (address B4HEX, subaddress 1). The MUTE LVL is result of OR logic
between the terminal of MUTE LVL (pin 75) and bit for MUTE LVL of 12C bus (address B4HEX,
sub address 1). So, pin 75 is to be connected to D-GND in case of I2C bus control. Or, since
register of I2C is to be initialized to “L" by RESET, SCL, SDA (pin 42, 43) are to be connected to
D-Vpp in case of terminal MUTE LVL control.

DESEL : De-emphasis utility control
0—use, 1->No use
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Y¢ This digital de-emphasis circuit is switchable type. DE SEL of 12C Bus (address BAHEX, sub address
1) or DE SEL {pin 44) setting to “H” make this circuit invalied.
The DESEL is result of OR logic between the terminal of DE SEL (pin 44) and DE SEL of 12C Bus
(address B4HEX, sub address 1). So, pin 44 is to be connected to D-GND in case of 12C Bus
control. Or, since the register of I°C is to be initialized to “L" by reset, SCL, SDA (pin 42, 43) are
to be connected to D-Vpp in case of terminal SEL1, SEL2 control.
In case of digital de-emphasis is off, it is required to use analog de-emphasis by LPF IC, TA2047F.
(c.f. Example of application circuit (1), (2))

Test terminal output control
0—Fix to “L”, 1-Signal output

0-BS : MCLK, RCLK, RDATA
0-D1 : LRCK, BCK, DATA
0-D2 : 2LRCK, 2BCK, 2DATA

Address BAHEX (Write register)
MSB LSB
0 1 0 GAIN SFSEL I-BS I-Dq I-Dy

GAIN : Gain control
0—-6dB 1—>-3.5dB

Y¢ This digital filter circuit is gain changeable type. And controlled by the terminal of GAIN (pin 73)
or bit for GAIN (address B4HEX, subaddress 1). The GAIN is result of OR logic between the
terminal of GAIN (pin 73) and bit for GAIN of 1°C bus (address B4HEX, sub address 2). So, pin 1 is
to be connected to D-GND in case of I°C bus control. Or, since register of 1°C is to be initialized
to “L" by RESET, SCL, SDA (pin 42, 43) are to be connected to D-Vpp in case of terminal GAIN
control.

SFSEL : Super frame sync. control
0—All pattern comparison, 1—>Edge detection

Test terminal 1/0 control
0—Output , 1-Input

-BS : MCLK, RCLK RDATA
I-D1 : LRCK, BCK, DATA
-D2 : 2LRCK, 2BCK, 2DATA

Y Test terminal 1/0 control (Sub address 2) is prior to Test terminal output control (Sub address 1).

Y¢ “0" shall be put into poen bit above register.
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¥¢ Sub address bit combination other than above must not be applied. (That is to be used for IC

inspection)
Address B5HEX (Read register)
MSB LSB
C1 Cy C3 Ca SERR MUTEO CIB1 CIB2
c1-4 : Control bit
SERR  : Sync. error flag
0—Sync. error, 1-Synchronized
MUTEO : Digital mute flag
0—Normal, 1— Mute
CIB1, 2 : Control information flag

Y¢ It is required to initialize write register with RESET (pin 67) of “L" level for start operation.

¥¢ Sub address bit combination other than the above must not be applied. (That is to be used for
IC inspection)

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATINGS UNIT
Supply Voltage Vce, VDD Vgg~Vgs + 6.0 Vv
Input Voltage VIN -0.3~Vce, VDD +0.3 \"

Co 1900 (Note 1)
P D
ower Dissipation PD 900 (Note 2) mwW
Storage Temperature Tstg -55~125 °C

(Note 1)

Derated above Ta=25°C in the proportion of

19.0mW/°C. [TB1212N (64pin SDIP Package)]

(Note 2)

Derated above Ta=25°C in the proportion of

9.0mW /°C. [TB1212F (80pin QFP Package)]

RECOMMENDABLE OPERATING CONDITION

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Supply Voltage VDD — — 4.5 5.0 5.5 Vv
Input Voltage VIN — — 0 — | Vpp Vv
Operting Temperature Topr — — -20 — 65 °C
1998-12-09 16/33
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ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS (Ta=25°C, V¢cc, Vpp =5.0V)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT
Consumption Current Icc — — 15 35 55 mA
Consumption Current IDD — — 5 15 35 mA
Power Dissipation Pp — — 90 | 250 495 | mw
High Level VIH — | (*1) 4.0 — — \Y
Input Voltage 1 U cvel T vy, — 1 — | — [ 10 ] Vv
Hysterisis Width VH — [(*2) — 0.6 — \
High Level lIH — |VIH=D Vpp (*1) — — 10 HA
Input Current Tevel | 1y, — [Vi.=DGND (*1) 10| — | — | A
High Level | VoH1 — |[loH=-2.0mA (*3) 4.0 — — \"
Low Level | Vor1 | — [loL=2.0mA  (*3) — — 04 | Vv
Output Voltage i i vell Vora | — [lon = - 4.0mA (*4) 40| — | — | v
Low Level | Vo2 | — [loL=40mA  (*4) — — 04 | Vv

(*1) For GAIN, MUTE LVL, SCL, SDA, DE SEL, SEL2, SEL1, MUTE IN, TEST3, TEST2, TEST1, RESET

(*2)SCL, SDA, RESET

(*3) 2LRCK, 2BACK, 2DATA, LRCK, BCK, DATA, SDA, MUTE OUT, DGATE, DDATA, PERR, SERR,
MCLK, RCLK, RDATA, FM/PCM

(*4) C4, MONO2, MONO1, STEREO
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AC CHARACTERISTIC (1) (Ta=25°C, V¢, Vpp =5.0V)
SYM- TEST
TEST ITEM BOL CIR- SWITCH TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT als]s
AGC Flat Level eF — b |off (1) Apply 6.5MHz, 200mV,_, CW to pin7. 0.4 0.7 1.0 | Vpp
(*A)
(2) Measure amplitude at TP4.
AGC Flat Level vs efFV | — b |off (1) Apply 6.5MHz, 200mV, CW to pin7. -10 — 10 |%/V
Power Supply (*A)
(2) Measure eF at Vcc=VDpD
=4.5V and 5.5V
eFV =((eF (5.5V)-eF (4.5V))/eF
AGC Flat Level vs efT | — b |off (1) Apply 6.5MHz, 200mV,_, CW to pin7. -0.1 — 0.1 [%/°C
Temperature (2) Measure eF at Ta= -20°C and 65°C
eFT = ((eF (65°C) — eF (-20°)/€eF))/85
AGC Control A — b |off (1) Apply 6.5MHz, 100mV,_,/400mV, , CW -10 0 10 %
Characteristics to pin7. (*A)
(2) Measure Amplitude at TP4.
A=100x(eF-eF (100mV)/eF, and
A=100x (eF - eF (400mV)/eF
Output Level Dev. AEO | — b |off (1) Apply 6.5MHz, 200mV,_, CW to pin7. -100 — 100 mV
(2) Measure Amplitude at TP3 and TP4.
AEQ = eF (TP4) — eF (TP3)
Relative Dev. Phase | ¢b — b |off (1) Apply 6.5MHz, 200mV,_, CW to pin7. -10 0 10 °
$b=(t/T)x360-90
(a) Delay between TP3
and TP4, t.
® TatTP3.
‘EI \\ 4 TP3
_.'/i_(a) SR
* (b)
2nd Order DTH | — b |off (1) Apply 6.5MHz, 200mV,_, CW to pin7. — -50 — dB
Distortion (2) Measure level difference between the
fundamentals and the 2nd harmonics.
_Eg
j DTH
I S
52 104  frequency (kHz)

(*A)Clock VCXO OFF (CL-VCXO-12 (Pin 1) connect to GND)

1998-12-09

18/33



TOSHIBA TB1212N/F
SYM- TEST
TEST ITEM BOL CIR- SWITCH TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT 4als|s
Demodulate Output | eCW | — b |off (1) Apply 6.5MHz, 200mV,_, CW to pin7. — -50 — dB
Residual Carrier (2) Measure level difference between
Wave 52kHz and 6.5MHz component.
Analog SW Gs — a |off (1) Apply 10kHz, 0.7V, CW to TP6 and 3.0 45 6.0 |mv/°
Sencitivity TP7 with 90° phase difference.
(2) Measure pin 19 output.
Gs= ™Ve-p
90° mVp.p
Analog SW Output | AVas| — a |off (1) Apply 10kHz, 0.7V,., CW to TP6 and 0 — 20 mV
Level Dev. TP7 with 90° phase difference.
(2) Measure peak level difference at pin 13
Analog SW Cycle RTB | — a |off (1) Apply 10kHz, 0.7V, , CW to TP6 and 0.8 1.0 1.2 —
Ratio TP7 with 90° phase difference.
(2) RTB is the ratio of the max. period
and the min. perdiod.
QPSK Input Level Qin | — b |off (1) Apply 1kHz QPSK modulated signal to 0.1 0.8 2.0 Voo
QPSK IN.
(2) Monitor “Eye Pattern” by changeing
the QPSK input level.
(Note) Recommended input level to
untilize AGC function is
0.1~0.4V p.p.
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Supply

SYM- TEST
TEST ITEM BOL CIR- SWITCH TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT alsle6]s
Carrier VCXO AFC [ — [ b [ b [on| a [(1) Applying 3.3~3.8V DC as Control 15 20 — kHz
Control Range Voltage at CA APC DC.
(2) Measure Control Range of Carrier
VCXO Frequency. (*B)
AFC=6.552-1f (3.3)
=6.552-f (3.8)
— f(33)
T p—om-
2 AFC
o 1 6.552MHz
g AFC
> -
g f(3.8)
3.3 3.8 Control voltage (V)
Carrier VCXO AFCV | — | b | b |off| a [(1) Apply 6.5MHz, 200mVy , CW to pin7. -2000 0 2000 Hz
Frequency vs Power (2) Measure carrier VCXO frequency at

Vce=VDpD =4.5~5.5V. (*B)
AFCV is the max. frequency change.

Carrier VCXO
Frequency vs
Temperature
Characteristics

AFCT | — [ b [ b |off| a |(1) Appiy 6.5MHz, 200mV,_, CW to pin7. — — 400 Hz
(2) Measure carrier VCXO frequency at
Ta= -20~65°C. (*B)
AFCV is the max. frequency deviation
from 25°C value.

Carrier
Regeneration PLL
Pull-in Rage.

focQ | — | b | b |off[ a |(1) Appiy 6.5MHz, 200mV,_, CW to pin7. +600 | +£1000 — Hz
(2) Sweep pin7 frequency and note pull-in
and hold lange. (*B)

Carrier
Regeneration PLL
Hold Range

theQ | — [ b | b |off| a 1600 | £1000 — Hz

(*B)Method of measureing Carrier VCXO frequency.

(M
(2)
(3)

Stop the Clock VCXO oscilator. (Connect CL-VCXO-I2 (pin 1) to GND)
Apply 6.5MHz, 200mVp_p CW to pin7.

Measure frequency at TP4 (CH-A-OUT (pin 9)).

This is difference between input frequency (6.552MHz) and carrier VCXO
frequency.
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SYM- TEST
TEST ITEM BOL CIR- SWITCH TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT 2 15 [ 6
Clock VCXO Control [AFk | — b |off (1) Measure control range of Clock VCXO 1.5 +2.0 — kHz
Rage frequency by applying control voltage
CL-APC-F (pin 16) through a 10kQ
resistor.
(2) This control voltage is 1.6~3.4V DC at
CL-APC-FO (pin 4).
©
?Z» (10] cL apc FO
o3
3—/;1413%: (7] cL APC FI
(3) Measure frequency difference between
Clock VCXO frequency and 11.648MHz.
AFk =11.648-f (1.6)
=11.648-f (3.4)
o e f(1.6)
T
2 AFk
o PN 11.648MHz
= AFk
3 - -
g f (3.4)
T 76 3a CL APC FO (V)
Clock VCXO AFkV | — b |off Measure Clock VCXO frequency at —-2000 0| 2000 |Hz/V
Frequency vs Power Vece=VpD=4.5~5.5V. (*Q)
Supply AFKV is the max. frequency change.
Clock VCXO AFKT | — b |off Measure Clock VCXO frequency at Ta= - — — +300 | Hz
Frequency Temp. 20~65°C. (*C)
Characteristics AFKT is the max. frequency change.
Clock Regeneration | fpk — a |off (1) Apply 364kHz, 0.7V, , CW to TP6. +2000 | £3000 — Hz
PLL Hold Range (2) Sweep TP6 frequency and note pull-in
Clock Regeneration |fhk | — a |off and hold range. (*C) +2000 | £3000 [ — Hz
PLL Pull-in Range

(*C)Method of measuring Clock VCXO frequency.
(1) Output testsignal to MCLK (pin 68) by O-BS of 1°C (address B4H, sub-address 1).
(2) Thistestsignal’s frequency is half of clock VCXO frequency
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AC CHARACTERISTIC (2)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
SCL Clock Frequency fscL — |fscL=1/TSCL 0 — 100 | kHz
SCL High Level tsH — | ¢ =400pF 40 | — — 1S
SCL Low Level tgL — | CL=400pF 4.7 — — HS
Data Setup Time tDs — | CL=400pF 250 — — ns
Data Hold Time tpDH — [CL=400pF 5.0 — — 73
Transmittion Start Condition
Hold Time tscH — | CL=400pF 4.0 — — HS
Transmittion Stop Condition
Hold Time tecs — | CL=400pF 4.7 — — HS
Data Transmittion Interval tBUF — | CL=400pF 4.7 — — S
12C Time tir — [ CL=400pF — — 1.0 7
I2C Fall Time ) — | CL=400pF — — 300 ns
AC CHARACTERISTIC (3)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CuUIT
Digital Filter Pass Band
— — — 2| — B
Width Ripple DFpr 0 d
Digital Filter Pass Band Drpb — | GAIN -1dB frequency — 15.0| — kHz
Digital Filter Attenuation DErr — — — |-400| — dB
Digital De-emphasis
Characteristics Error DEer - - - 05| — dB

12C BUS TIMING CHART

w»
o
>

tBUF

SCL

Purchase of TOSHIBA I12C components conveys a license under the Philips 1°C Patent Rights to use these
components in an I2C system, provided that the system conforms to the 1°C Standard Specification as

defined by Philips.
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TB1212N/F

X'tal Specification

(1

(2)

3)

11.648MHz
Maker

Type

Specification :

6.552MHz
Maker

Type

Specification :

5.85MHz
Maker

Type

Specification :

load capacity
temperature characteristic
frequency deviation
resistance

parallel capacity

load capacity
temperature characteristic
frequency deviation
resistance

parallel capacity

load capacity
temperature characteristic
frequency deviation
resistance

parallel capacity

: TOKYO DENPA COMPANY, LTD.
: TR49 (11.648MHz)

LC = 16pF

1+ 30ppm (- 10 to 70°C)

RT = +30ppm
Cl=250
CO=~7.0pF

: TOKYO DENPA COMPANY, LTD.
: TR49 (6.552MHz)

LC = 16pF

1+ 30ppm (- 10 to 70°C)

RT = *30ppm
Cl=50()
CO=~7.0pF

: TOKYO DENPA COMPANY, LTD.
: TR49 (5.85MHz)

LC = 16pF

1+ 30ppm (- 10 to 70°C)

RT = +30ppm
Cl=500
CO=~7.0pF
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TEST CIRCUIT 1 (Digital de-emphasis)

MUTE GAIN
@, @,
(1Jeain \_/ D vppfed+-0 +5v
R23
JmuTe LvL RDATA[63) i
C26
GIne RCLK]62)
sw
S @ne mek]ed) E0
3—C|2 R3 GIne RESET[60)
~ c (6N TEST1
_z 3
B 3—"1 (7JcL vexo o TEST2
o — . & @)L vexo 1 TESTY
- 4
paL I—l (o)L vexo 1y D GND[SO—& | p1
o
= (igfct Apc Fo STEREQ| @—g«w—@——o +5V
5 Cs —____[X R
—w—1 (3cL Apc Fi MONOT[5)—W—€)— LeD2
Cg +5V —_|X Ros
e 2)a vee MONO2[5)-AM—€)—9 LED3

O
o~
QPSK INO Ro B.P.F 3 ¢ O y QPSK IN
10

Ro (3|ace FLTER 2
Cg Cg ~
+5V O TP4 O TR @GsfcH A ouT
o 10 —
e
W 1 Qgfcour
CA APC DC O o O Q_, CHBIN
+5V b 3oSWy -
a3 || oS @Glvamn 4
a SW5
—v-ge-TE7 19lca APCF
Cig R11(j>& R15
= = Q0Jca vexo o
HE X[ia @1ca vexo |
M
< 6552MH2 T A3l G
TO
@0 SJ—O @ N.C
SW, _
231 ° @a|Fm/pem
a
2)+—06d8  +5vO—@3JpAC Vpp
Ea D% s—6|pout R
o~
™~ oA Y GiJpouTR
<
19 DAC GND
° (g
~ 18 @gJpac GnD
« 17 S GoJooUT L
[32]
~ [0 GiJoour L
Bams +5v 0—@G2Jpac vpp
Tov AMUTE
B mn e
~L
S/I 1 C5

About TA2047N

1. It is require to connect ceramic or film condenser not to receive temperature
characteristics. (*1)

2. Pin7 to be open. (Don"t connect to GND or Vcc)

3. It is require to other writing GND line of pin 18, 19 and pin 15.

4. C3g connect between pin 6 and pin 15.
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TEST CIRCUIT 2 (Analog de-emphasis)

MUTE GAIN
@, @,
(1Jeain \_/ Dvppfed R +5V
JmuTe LvL RDATA[63) A o g
C26
GIne RCLK]62)
SW1s5
Cq (a]n.c McLk]61) >—0
H — !
3—C|2 R3 GIne RESET[60)
~ c (6N TEST1
E % 3—!?1 (TJcL vexo o TEST2)
ok — @)L vexo 1 TESTY

I°
"

(o)L vexo 1y D GND[SO—& | p1

(oJcL APC FO STEREO|55 O +5V
(1JcL APC FI MONO1 b LED2

45V = Ras
2)a vee MONO2[5)-AM—€)—9 LED3

O
QPSK IN o—wv—ﬁ—‘ B.P.F N
Rg ro LS O —(13]QPsk IN
(4JAGC FILTER

O
TP1

o
a
n%
)
(a}
Iy
a1
S
oD
Y
I

l

2o—(17JCH B IN
2 SWy

A =

8 Cg Cy
+5V O TP4 O TR @cH A our
o 10 -

C11 = (eJcH B ouT
SW TP6 O

CA APC DC O o N
-
)
|_

5V b
de-emphasis circuit c1|3—‘ ot —oxy @@cH A N
N\, e P22 > 19Jca Apc F
Sy aRndg s @ca vexo o
C15 Xtal
W Q1JcA vexo |
 6.552MH2
@4_3} C1e :CGND
4 R
SWBS_I_O —
231 a2 Gali/pem
2)+—O6ds % +5v 0—G3pac vop
Z F
= 27H 3 @eoour r
20 @iJpouT R
<
19 DAC GND
o (g
~ 18 @gJpac GnD
« 17 = BoJ50UT T
~ [0 GiJoour L
Bams o, FSVO @2loac vpp
22
(191 AMUTE
+9V
B mn e
3; 1 Cx5

C28

~— de-emphasis circuit

C34 R33 3

—

About TA2047N

1. It is require to connect ceramic or film condenser not to receive temperature
characteristics. (*1)

2. Pin7 to be open. (Don‘t connect to GND or V)

It is require to other writing GND line of pin 18, 19 and pin 15.

4. C3g connect between pin 6 and pin 15.

w
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APPLICATION CIRCUIT 1 (Digital de-emphasis)

MUTE GAIN
@, @,
(1Jeain \_/ D vppfed+-0 +5v
R1g
JmuTe LvL RDATA 1Cu—‘s
23
GINc RCLK
Cq (a]n.c MCLK
H —
S—CIZ Ry Gne RESET[60)
c Ge]nc TESTI[ED—%
N 3
=z 3—"1 @)L vexo o TesT2{SO—t
o
2 7 383 c 3o (8)]cL vexo 1 TEST3[E)—%
=}
. 4
- i (9)cL vexo iy D GND[SO—& | p1
(i0JcL Apc Fo STEREO[55—()—4-O +5v
R3 Cs R19
+—v—i (e apc B MONO1[54 p LED2
Cg +5V — I~ Reo
*1 o 0—(12}a Vee MONO2[5)—AM—€)—9 LED3
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P LED4
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5 R
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4 tlz_l 9 o
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About TA2047N

1. It is require to connect ceramic or film condenser not to receive temperature
characteristics. (*4)

Pin7 to be open. (Don’t connect to GND or V)

It is require to other writing GND line of pin 1C8, 19 and pin 15.

C38 connect between pin 6 and pin 15.
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TOSHIBA TB1212N/F

APPLICATION CIRCUIT 2 (Analog de-emphasis)
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YT < =— de-emphasis circuit
H o :
K v
” /I

About TA2047N

1. It is require to connect ceramic or film condenser not to receive temperature
characteristics. (*4)

Pin7 to be open. (Don’t connect to GND or V)

It is require to other writing GND line of pin 1 C8 19 and pin 15.

C38 connect between pin 6 and pin 15.
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TOSHIBA TB1212N/F

OUTLINE DRAWING
SDIP64-P-750-1.78 Unit : mm
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TOSHIBA TB1212N/F
OUTLINE DRAWING
QFP80-P-1420-0.80A Unit : mm

24.840.3

20.030.2

Y

oTYP

1

L
s =

0.8TYP _

14.0+0.2
18.8+0.3

Weight : 1.6g (Typ.)

gu_g
A\~ gT
| i s [ e [ O s o ) o [ o e [ s ) e g | o 0w o S | . hid
-
b1
N
o
n
-2
3]
D
bt
o

| ‘ 1.240.2

1998-12-09 33/33



@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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