TOSHIBA

TC9296AF

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9296AF

DIGITAL SERVO SINGLE CHIP PROCESSOR BUILT IN 1 BIT DA
CONVERTER

F
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The TC9296AF is a single chip processor which
incorporates the following function : synchronous
separation protection and interpolation, EFM
demodulation, Error correction, microcontroller interface,
digital equalizer for use in servo LS| and servo control
circuit.

In addition, the TC9296AF incorporates a 1 bit DA
converter. In combination with the head amplifier
TA2066F for digital servo, the TC9296AF allows simplified,
adjustment-free structuring of CD player system.

QFP100-P-1420-0.65

Weight : 1.6g (Typ.)

EATURES
Sync pattern detection, sync signal protection and synchronization can be made correctly.
Built in EFM demodulation circuit, subcode demodulation circuit.

Capable of correcting dual C1 correction and triple C2 correction using the CIRC correction
theoretical format.

Jitter absorbing capacity of +6 frames.

Built in 16K RAM.

Built in digital out circuit.

Built in variable pitch control circuit.

Built in digital peak meter circuit.

Built in L/R independent digital attenetor.

Audio output responds to bilingual function.

Reed timing free subcode Q data and capable of synchronous output with audio data.
Built in data slicer and analog PLL (free-adjustment VCO).

Capable of automatic adjustment function of focus servo and tracking servo, offset, loop gain and
balance.

961001EBA1

@ 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 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 information contained herein is subject to change without notice.
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TOSHIBA TC9296AF

® Built in digital equalizer for phase compensation.
® Built in RAM for digital equalizer coefficient and capable of variable pickup.

e Built in focus, tracking servo control circuit.

® Search control corresponds to every mode and can realize high speed and stable search.
@ Built in AFC circuit and APC circuit for CLV servo of disc motor.

® Built in defect and shock-free circuit.

® Built in 8 times oversampling digital filter and 1 bit DA converter.

® Soft mute function.

® Capable of double speed operation.

@ Built in microcontroller interface circuit.
® CMOS silicon structure and high speed, low power consumption.

® 100 pin flat package.
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TOSHIBA TC9296AF
PIN FUNCTION
PIN No.[ SYMBOL 1/0 FUNCTIONAL DESCRIPTION REMARKS
1 MCK o] Internal master clock output terminal.
Test terminal. . .
2 TESTO ! Normally set either to “H” or open. With pull-up resistor
3 oCE Chip enable for microcontroller interface.
I . . L
The bus line becomes active at “L". Schmitt input
4 BUCK I Data sending/receiving clock input terminal.
5 BUSO o
6 BUS1 Data input/output terminal for microcontroller Schmitt ln.put
7 BUS2 /0 interface. Or.)en drain OUtPUt
With pull-up resistor
8 BUS3
9 DOUT 0] Digital output terminal.
10 ROUT o] CD-ROM data output terminal.
11 DACK CD-ROM data reading clock output terminal.
This can be select 2.8/5.6MHz by command.
Correction flag output terminal. It turns to “H”
12 IPF 0 when AOUT output is unable to correct Cy
correction.
Output terminal of CRCC judgment result of
13 SBOK O |subcode Q data. It turns “"H"” when CRCC
judgment is OK.
14 CLCK | Input terminal for subcode P-W data reading
clock.
15 VDD — | Digital supply voltage terminal. (+5V)
16 Vss — | Digital ground terminal.
17 DATA o] Output terminal subcode P-W data.
18 SFSY o Regenerated frame sync signal output.
19 SBSY o) Subcode block sync signal output.
20 SPCK 0 Proce'ssor status signal reading clock output
terminal. (176.4kHz)
21 SPDA 0] Processor status signal output terminal.
22 COFS o Correction frame clock output terminal.
(7.35kHz)
Lock status output terminal. It turns to “H”
23 LOCK O |when sync pattern of 17ms during EFM signal
are not detected consecutively.
24 MONIT 0] LSl internal signal monitor terminal.
DMOP, DMON terminal mode setting terminal. . .
25 DMCNT I This outputs AFC and APC errors atg”L". With pull-up resistor
26 TESIN I Test input terminal.
Y Test input terminal. . .
27 DACT ! Normally set either to "H" or open. With pull-up resistor
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TOSHIBA TC9296AF
PIN No.| SYMBOL /0 FUNCTIONAL DESCRIPTION REMARKS
28 PVREF — | PLL reference supply voltage terminal. (VRgF)
Phase difference signal output terminal of EFM [ 3-state output
29 PDO 0] . \
signal and PLCK signal. (2VREF, VREF. AVss)
TMAX detection output treminal.
DETECTION RESULT TMAX OUTPUT 3.state output
30 TMAX 0o Longer than "AVsg” (2VREFE, VREE, AVss)
Shorter than fixed freq. “2VREF"
Within the fixed freq. "VREF"
31 LPFN I Inversion input terminal of LPF amplifier. Analog input
32 LPFO o] Inversion output terminal of LPF amplifier. Analog output
33 P2VREF — |PLL reference supply voltage terminal. (2VRgF)
34 VCOF o VCO filter terminal.
35 AVgg — |Analog ground terminal.
36 SLCO o] Data slice level output terminal. Analog output
37 RFI I RF signal input terminal. Analog input
38 AVDD — | Analog supply voltage terminal. (+5V)
39 AVgg — |Analog ground terminal.
40 RFIS I RFRP detection input terminal. Analog input
41 VREF — | Analog reference supply voltage terminal.
42 RFRO o] RFRP detection output terminal. Analog output
43 RFRP I RF ripple signal input terminal. Analog input
44 FEI I Focus error signal input terminal. Analog input
45 SBAD I Sub beam adder signal input terminal. Analog input
46 TWD | Window comparator input terminal. Analog input
Test input terminal. . .
47 TSIN ! NormaI'IJy set either to "H" or open. With pull-up resistor
438 TEI I Tracking error signal input terminal. Analog input
49 TEZI I Tracking error zero inputter terminal. Analog input
50 2VREF — | Analog reference supply voltage terminal.
51 FOO 0] Focus servo equalizer output terminal. Analog output
52 TRO o] Tracking servo equalizer output terminal. Analog output
53 LDC 0 ALPC circuit ON/OFF signal output terminal.
It output "H” when laser ON.
Focus balance control signal output terminal. 3-state output
54 FEBC O It outputs PWM signal of 3-state. v Vv AVcc)
(PWM carrier : 88.2kHz) REF. YREF: S5
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TOSHIBA TC9296AF
PIN No.| SYMBOL /0 FUNCTIONAL DESCRIPTION REMARKS

Tracking balance control signal output terminal.

55 | TEBC 0 |It outputs PWM signal of 3-state. ?zi}ate °\;’tp“t AVeO)
(PWM carrier : 88.2kHz) REF: VREF SS
Disc motor equalizer output terminal.

56 | DMO O |It outputs PWM signal of 3-state. ?zi}ate °\;’tp”t AVeq)
(PWM carrier : 88.2kHz) REF: VREF: S5
Feed moter equalizer output terminal.

57 FMO O |It outputs PWM signal of 3-state. (32-i;cate o;tPUtAV |
(PWM carrier : 88.2kHz) REF, VREF. 2YSS
Disc motor equalizer output terminal.

2-

58 DMOP o] It outputs PWM signal when + polarity. (Vstatevou;cput
(PWM carrier : 88.2kHz) DD: VSS
Disc motor equalizer output terminal.

59 | DMON 0 |It outputs PWM signal when - polarity. ?VStatve)tp“t
(PWM carrier : 88.2kHz) DD- VsS
Feed motor equalizer output terminal.

60 | FMOP 0 |it outputs PWM signal when + polarity. (2\'/5tatev°“)tp“t
(PWM carrier : 88.2kHz) DD: VSS
Feed motor equalizer output terminal.

2-

61 | FMON O It outputs PWM signal when - polarity. (VStateV“)tp“t
(PWM carrier : 88.2kHz) DD. ¥5S

62 FLGA

63 FLGB o] External flag terminal for internal signal.

64 FLGC

65 Vss — | Digital ground terminal.

66 VDD — Digital power supply voltage terminal. (+5V)

67 FLGD o External flag terminal for internal signal.
External shock signal input terminal.

68 EXTS I It makes tracking equalizer gain up mode when |With pull-up resistor
a_t "Lll-

69 100

70 101

I/O |General I/0 port.

71 102

72 103
Phase comparator output terminal of variable 3-state output

73 VPD 0] . .
pitch control. (VpD. HiZ, Vgs)
X'tal selection terminal. It is “L” at 16.9344MHz

74 CKSE

! and “H” at 33.8688MHz.
75 VXl I Clock input terminal for variable pitch VCO. Analog input
76 VX0 o] VXI terminal input buffer output terminal.
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TOSHIBA TC9296AF
PIN No.| SYMBOL /0 FUNCTIONAL DESCRIPTION REMARKS
77 XVpD . Xtal.osullatlon circuit power supply voltage
terminal. (+5V)
78 Xl I X'tal oscillation circuit input terminal.
79 X0 0] X'tal oscillation circuit output terminal.
80 XVsg — | X'tal oscillation circuit ground terminal.
81 DVss . Analog ground terminal for DA converter R
channel.
82 RO o] R channel data output terminal.
83 RO O |R channel data inversion output terminal.
84 DVpp — | DA converter supply voltage terminal. (+5V)
85 Lo o L channel data inversion output terminal.
86 LO o] L channel data output terminal.
87 DVss i Analog ground terminal for DA converter L
channel.
Test terminal.
88 TEST1 i - i
! Normally set either “"H" or open. With pull-up resistor
Test terminal.
89 TEST2 i - i
! Normally set either “H"” or open. With pull-up resistor
90 VpD — | Digital supply voltage terminal. (+5V)
91 Vgg — | Digital ground terminal.
Test terminal.
92 TEST3 i - i
! Normally set either “H"” or open. With pull-up resistor
93 BCK o Bit clock output terminal.
(1.4122MHz)
94 AOUT o] Audio data output terminal.
Channel clock output terminal.
It outputs “L” when L channel and “H” when R
95 LRCK o] channal.
The output polarity can be invertible by
command.
96 WDCK o] Word clock output terminal. (88.2kHz)
Subcode Q data emphasis flag output terminal.
97 EMPH o It turns to “"H" when empha.sls ON and. L .
when OFF. The output polarity can be invertible
by command.
Double speed mode output terminal.
98 HSO o] It outputs “"H” when normal speed and “L"
when double speed.
Test terminal.
99 TEST4 i - i
! Normally set either “H"” or open. With pull-up resistor
100 RST | Reset S|gna!l n;nput termmal..
It turns to “L” when resetting.
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TOSHIBA

TC9296AF

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage VpD -0.3~55 \Y
Input Voltage VIN -0.3~Vpp +0.3 Vv
Power Dissipation Pb 1250 mW
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C

DC CHARACTERISTICS (Unless otherwise specified, Vpp =5V, 2VRgg=4.2V, VRgp=2.1V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL| CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Operating Supply Voltage VpD — 475 5.0| 5.25( V
. Xl =16.9344MHz,
Operating Supply Current IDD — |in normal mode — 55( 90| mA
“H" Level ViH CMOS input 35| — | —
Input Voltage —
P 9 “L" Level | V)L terminals — | — 1.5 v
Input Current H” Levell |1 _ Mn=5v gxcept anallog — | — 1.0
“L" Level [IjL ViL=0V input terminal [ -1.0| — — A
Try State Leak “H" Level|l ITLH _[VIH=5V @Terminal — | — 10| #
Current “L" Level [ ITLL ViL=0V -10| — | —
“H" LevellloH — |VoH=4.6V ®Terminal — |-1.0
“L" Level|loL — |VvOL=0.4V 20 — —
“H" Level|loH — |VoH=4.6V @Terminal — |-1.0
Output Current o el oL — [voL=0.4V 20 — [ = | ™
“H" LevellloH — |VoH=3.8V @Terminal — | — |-10
“L" Level [loL — |VOL=0.4V 1.0 — —
VREEF Output ON Resistance |[RoN — — | — | 500 Q
_ RUP (1) ®Terminal 25.0| 50.0( 75.0
Pull-Up Resistance RUP (2) BUS3~BUSO 80] 200] 320] <
Pull-Down Resistance Rpw — | CKSE 25.0( 50.0( 75.0| kQ
Osc.Amp.Feedback Resistance | RN — [ XI XO between 20| 40| 6.0 MQ
TERMINAL NAME CONDITION

@®Terminal

MCK, BUSO, BUST, BUS2, BUS3, DOUT, ROUT, DACK,
TMAX, FMOP, FMON, DMOP*, DMON*, FLGA, FLGB,
FLGC, FLCD, VPD, BCK, AOUT, LRCK, WDCK

IPF, SBOK, DATA, SFSY, SBSY, SPCK, SPDA, COFS,

VDD = 5.0V, Viorce =4.6/0.4V
(*) DMOP, DMON (DMCNT = “H")

®Terminal

@Terminal | [5ex  MONIT, LDC, 100, 101, 102, 103, EMPH, HSO

@Terminal | FEBC. TEBC, FMO, DMO, DMOP¥, DMON* 2VREF = 4.0V, Vigree =3.8/0.4V
(*) DMOP, DMON (DMCNT = “L")

@Terminal | TMAX, 100, 101, 102, 103, VPD VDD = 5.0V, Viorce = 4.6/0.4V

DMCNT, DACT, EXTS, RST, TESTO~TEST4
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TOSHIBA TC9296AF

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Total Harmonic 1kHz sine wave
. . . THD +N 1 . — - - B
Distortion + Noise * Full-scale input 8 80| d
S/N Ratio S/N 1 90 98 — dB
. 1kHz sine wave
D R DR 1 — B
ynamic Range - 60dB input conversion 90 9 d
Cross-talk cT 1 . sme.wave — -95 -85 | dB
Full-scale input

TEST CIRCUIT 1: Application circuit example-2 is used.

Lout 20kHz ——=] DISTORTION

TC9296AF FACTOR

ROUT [ IDEALLPF [ GAUGE

LPF : SHIBASOKU 725C BUILT-IN FILTER
DISTORTION FACTOR GAUGE : SHIBASOKU 725C OR EQUIVALENT

DISTORTION FACTOR GAUGE
MEASURING ITEM | )| TER SETTING A WEIGHT

THD +N, CT OFF A WEIGHT : IEC-A OR EQUIVALENT
S/N, DR ON
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TOSHIBA TC9296AF

AC CHARACTERISTICS
Clock system timing

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT
"H" Level t 18 — _
Clock Width | HW
LY Level tLw . 18 — —
T T — (Xl lnput ns
Input Rising Time tr — — 10
Input Falling Time tf — — 10
Transfer Time | “H” Level tpHL1 — — 60
— | XI->MCK
)] “L" Level tpLH1 —Mc — — 60
i “H" Level t — — 60
Transfer Time B Vi pHL2 — | Mck—BCK ns
(2) LY Level tpLH2 — — 60
Transfer Time | “H" Level tpHL3 — |Mckscors — — | 100
(3) “L" Level tpLH3 — — 100
Output Rlsmg Tnme (1 tor1 _ | mck, Bek — — 15 s
Output Falling Time (1) tof1 —_ —_ 15
Output Rising Time (2 t — — 40
P .g - (2) or2 — |COFS ns
Output Falling Time (2) tof2 — — 40
r tf . tHw L hw N
: LN
tpLH1 tor1 tof1

MCK

MCK

BCK, COFs
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TOSHIBA TC9296AF

MICROCONTROLLER INTERFACE

TEST
CHARACTERISTIC SYMBOL| CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CuIT
— | WRITE, SRC mode 1.0 — —
BUCK Clock Width H” Level | tgHw | — |QDRC mode (x 1) 6.0 — —
— | QDRC mode (% 2) 3.0 — —
“L" Level | tgLw | — 1.0 — —
CCE “H" Clock Pulse Width tce — | CCE falling reference 1.0 — —
CCE, BUCK Delay Time tcp — | CCE rising reference 0 — —
CCE Status Data Access Time | tcs — | CCE falling reference — — 0.1 s
Write Data Setup Time twB — | BUCK rising reference 0 — —
Write Data Hold Time twH — |BUCK falling reference 0.5 — —
Read Data Access Time tRD — | BUCK falling reference 0.4 — 0.5
ACK Data Access Time tgA — |BUCK falling reference 04 — 0.5
Status Data Disable Time 1571 — | CCE falling Reference 0.4 — 0.5
Data Disable Time tg72 — | >Status output — — 0.1
(a) Write command mode
(u-com output)
<N
\ tcc
tcp tBLW tBHW
BUCK —_\
N/
tws tWH, tws
BUSO~3
™M
Command Data
(TC9296AF output)
tBA
BUSO~3
Status ACK
OFF Write command mode OFF
T 1 i
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TOSHIBA

TC9296AF

(b) Read command mode

(¢-com output)

TE T\

tBLW tBHW

o \_/_\ )
twa | twH
BUSO~3
SRC
(TC9296AF output)
tes 571 tRD tBA
BUS0~3 ( > ;k 5 <
\ Status / RO Parity
Idle
OFF mode Read command mode OFF
|

(¢) Idle mode

(¢-com output)

CCE \ K /
BUCK
BUS0~3
(TC9296AF output)
tcs tsz2
sus0ss T\ Y
OFF Idle mode OFF
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TOSHIBA TC9296AF

APPLICATION CIRCUIT EXAMPLE-1 ( +5V single power supply used)

6NoA [ ] enpo s O
o OD—— u vee O+
3—|5V ‘—C VDDX 0 O—C T Lo D‘ mfF_“(Q Il:ch Analog OUT
5V o
Xi voa [O— ] enp12 ne O 3
ossegnBR | TC9296AF 2 \2009F ot »
X0 RO @ EE Rl [D4—8-
3_C GNDX RO 7 RO D_ 10fF_‘Ik\Q uR_-Ch Analog OUT
GNDA O_E RI GND D_'E ;g
] enpi6 ~ R (-
ANALOG FILTER IC
APPLICATION CIRCUIT EXAMPLE-2 (*5V two power supply used)
18kQ2
33pF
s K& Lch Analog OUT
a7 uF
5V <—C VpDX w
3_| Vpa D—- -
16.9344MH2|£LC X! TC9296AF
o RO
—Jenox RO I‘“
MO Rech Analog OUT

33pF
18kQ2

(Cautions)

® Quality of crystal oscillation wave form largely affect S/N ratio and noise distortion.
Further, this is also true then system clock is input externally through the XI terminal.

® The wiring between the TC9296AF output and the TA2009F input must be made the
shortest.

® The condenser between Vpp and GND shall be connected as close to the pin as possible.
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TOSHIBA TC9296AF

OUTLINE DRAWING
QFP100-P-1420-0.65 Unit : mm

0.825TYP
~
[o]

)
H

14.040.2
18.6+0.3

-
o
o
S
w
-

0.575T1YP

0.1510.1 || 2.740.2
1

3.05MA
q———-—-’%

Weight : 1.6g (Typ.)
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