TOSHIBA TC9287AF

TENTATIVE TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9287AF

2 CHANNEL 1BIT AD/DA CONVERTER FOR AUDIO

TC9287AF is 2'nd order 2-4 modulation 1bit AD/DA
converter for Digital Audio. This IC built-in 2 channel AD/
DA converter and digital, analog filter, so construct hi-
performance and low cost AD/DA converter system.

FEATURES

e Built in input and output digital analog filter circuit, so
external filter is CR filter.

® Operating volitage is 5.0V.

QFP44-P-1010-0.80
¢ Power dissipation is 250mW (Vpp =5V) Weight : 0.5g (Typ.)
[At ADOFF mode, 190mW (Vpp = 5V)]

® Package is QFP44-P-10710-0.80.

AD /DA AC characteristics is as follows.

S/N RATIO :

(A-Weight) THD +N Units
AD converter | 42 {(Typ.) -32 (Typ) dB
DA converter | g% {Typ.) -£7 (Typ.) dB

96100 1EBA1

@ 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 1o physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to ohserve 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 foreign exchange and foreign trade control 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 infermation contained herein is subject to ¢change without notice.
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TOSHIBA TC9287AF

BLOCK DIAGRAM
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TOSHIBA TC9287AF
TERMINAL DESCRIPTION
NO. | TERMINAL | 1/O FUNCTION REMARK
1 LRCKO — | Channel clock (LRCK) output terminal
o AD converter off setting terminal.
2 ADOHF ’ At "H" level, decimatio?w filter OFF. Pull-down
3 GNDD — | Digital GND terminal. ov
4 GNDAL — | Analog GND terminal for AD converter L channel. oV
5 LIN | AD converter L-ch signal input terminal. 25Vig
6 VR1 I Reference voltage terminal for AD converter comparator. 2.5V
7 VDA — | Voltage supply terminal for AD converter. 5.0v
8 VR3 ! Reference voltage terminal for AD converter. 2.5V
9 RIN ! A /D converter R-ch signal input terminal. 2.5Vt
10 GNDAR — |Analog GND terminal for AD converter R-ch channel. ov
1 GNDA?2 -- | Analog GND terminal for DA converter. ov
12 LOUT O |DA converter L channel signal output terminal. 25V -«
13 VR2 | Reference voltage terminal for DA converter. 2.5V
14 ROUT | DA converter R channel signal output terminal. 25V-a
15 VDA2 — | Voltage supply terminal for DA converter. 5.0V
16 VDX — | Voltage supply terminal for Oscillator. 5.0V
17 X0 O |Crystal osaillator connection terminal.
18 Xl f Crystal oscillator connection terminat.
19 TEST2 O |Test terminal 2.
20 TEST3 | |Test terminal 3.
21 GNDX — |GND terminal for Oscillator. ov
22 NC 0O |Non-connecting terminal.
23 GNDD — | Digital GND terminal. ov
24 TEST1 | |Test terminal 1. Usually use at “H" level. Pull-up
25 CS1 I Master mode setting terminal 1. Pull-up
26 Cs2 | Master mode setting terminal 2. Pull-up
27 g | Serial mode switching terminal. {fixed “L") Pull-up
28 EXT1 O |External output terminal 1. Serial mode
29 EXT2 O |External output terminal 2. Serial mode
] . ) Pull-up
30 IFD ! M v interface data input terminal. Serial mode
. . . . Pull-up
31 IFS I M U interface shift clock input terminal. Serial mode
32 IF|. { M¢ U interface latch pulse input terminal. Serial mode




TOSHIBA TC92B87AF

NC. | TERMINAL | I/0O FUNCTION REMARK
33 RESET I Reset terminal. Pull-up
34 Vpp — | Digital voltage supply terminal. 5.0v
35 EM1 | De-emphasis Coefficient select terminal 1. Pull-down
36 EM2 I De-emphasis Coefficient select terminal 2. Pull-down
- AD converter output mute terminal.
37 ADM ' At “L” level, mute "ON". Pull-up
—— AD converter output mute terminal.
38 DAM ! At “L" level, mute “ON". Pull-up
39 LRCKI | External channel clock (LRCK) input terminal.
40 BCKI | External bit clock (BCK) input terminal.
41 SDI | Digital data input terminal. (DA converter serial data input)
42 MCKO O |384fs clock output terminal. (system clock}
43 DO o Digital data output terminal. (AD converter serial data
output}
44 BCKO O |Bit clock (BCK) output terminal.
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TEST CIRCUIT 1: A/D converter evaluation system

LRCKO LRCK
LIN Lout LN Lour LIN
BCKO BCK
ANALOG 20kHz
5.G. TC9287AF Ora LPE
SDO DATA
RIN ROUT RIN ROUT RIN
MCKO MCK
Distortion meter
ANALOG 5.G. : SHIBASOKU, AMS1A
20kHz LPF : SHIBASOKU, AMS1A FILTER
Distortion meter : SHIBASOKU, AM51A
TEST CIRCUIT 2: D/A converter evaluation system
LRCKO LRCK]
Lour LN Lout LIN
BLKO BLKI
DIGITAL E 20kHz
- DATAQ 4D Tc9287A LpF
LRCKI
MECO ROUT RIN ROUT RIN
BCK!
Distertion meter
DIGITAL S.G. 1 ANRITSU, MG-22A
20kHz LPF : SHIBASOKU, 725C FILTER

Distortion meter : SHIBASOKU, 725C
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MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC .ol E N {7
VDD 0.3~ 6.0
Vox 03~60
Supply Voltage Vo 53 ~60 Vv
VDAZ -0.3~8.0
Input Voltage Vin 0.3~V +06 v
Power Dissipation Po 250 mw
Operating Temperature Topr -30 ~ 85 °c
Storage Temperature Tstg -55 ~ 150 °C

ELECTRICAL CHARACTERISTIC (Unless otherwise specified, Ta=25°C. Voo=Vox=Voa1=Vpaz=5.0V)

DC item
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. TYP. MAX, | UNIT
CUIT
Voo
Operating Supply Vbx _ o AR AE
Voltage Vot Ta=—35~85"C 4.5 50 5.5 VvV
Va2
Power Dissipation i:;éigzdfm Hz - 50 90
Power Dissipation lop T [ X1=16.9344MHz _ 35 63 mA
(at ADOFF=0QFF) ADOFF="H"
"H" Level ViH 35 - -
Input Voit —
put VOage M vievel | v, - = s | Y
42pin
"H" Level | Vo =0.4V . >
OH 1, 28, 29, 43 and 44pin —s0 . iy
Output _ Vor =0.4V ] ] A
Current 42pin m
_ 8.0 - 220
"L" Level | VoL =4 6Y
oL 1, 28, 29, 43 and 44pin 35 _ 14.0
VoL =4.6V ’ )
Input Current ™ — —10.0 - 10.0 A
Pull Up / Down _
Resister Rum 60 - 150 kQ
AC Item
A [ D converter
TEST UNI
CHARACTERISTIC | 8YMBOL | CIR TEST CONDITICON MIN. TYP. MAX. T
-CUIT
Maximum Input Voltage= Output level
Input Voltage Vim ! of A/D converter is full scale | °-° 10 11| vms
Input Impedance ZiN 1 - 25.0 — kQ
S /N ratio S/ Na 1 At A-Weight filter ON 88 02 - dB
Total Harmonic
Distortion + Noise THDA 1 B -82 77 dB
Cross-talk CTa 1 At A-Weight filter ON - —80 —85 dB
Output Offset OFST 1 Input AC is short circuit —100 0 +100 | LSB




TOSHIBA

TC9287AF

D/ A converter

TEST

CHARACTERISTIC | sYMBOL | CIR TEST CONDITION MIN. | TYP. | Max | UM
-CUIT
Maximum Output Voltage at full scale _ _
output Voltage Vom 2 level input 1.25 vrms
S / N ratio S/Np 2 At A-Weight filter ON 88 a5 — dB
Total Harmonic _ . i}
Distortion + Noise THDo 2 87 80 B
Dynamic Range DRp 2 At A-Weight filter ON 85 92 — dB
Cross-talk CTp 2 At A-Weight filter ON - —a0 —85 dB
Common item
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. TYP. MAX, | UNIT
CuiT
Operating frequency fopr - Voo=Vba=Vpopn =4.5V 10 16.9344 | 19.2 | MHz
fLrcka 30 44 1 100
Input f -
nput frequency facx 1 141 62 kHz
Rise Time of input signal i — | LRCKI, BCKI terminal - - 15
Fall Time of input signal tq — | (10~90 %) - - 15
. . . The falli d f BCKI
Delay Time of input signal tai i eLR%RT'QS‘E,ge ° - — 40
Rise Time of t _ _ _ 15
input signal ri IFL, IFS terminal
Fall Time of _ (10~90 %) - _
MCUI/F input signal thm 15 ns
Delay Time of ty _ The falling edge of IFS —» _ _ 40
input signal dit IFL, IFD
Rise Time of output signal tro - LRCKO, BCKO terminal - - 16
Fall Time of output signal tho — (10~90 %) - - 15
Delay Time of Output t _ The falling edge of BCKO _ _ 40
signal do — LRCKQ, SDO

T




TOSHIBA TC9287AF

APPLICATION CIRCUIT
{use Crystal Oscillator)

DIGITAL OUT DIGITAL IN
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TOSHIBA TC9287AF

QUTLINE DRAWING
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Weight : 0.5g (Typ.)
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