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Br iefn essin troduce main part of syst em =

Pickup : K SM-1000BBC CD-deck compatible with CD, CD-R, CD-RW,Can be playing 12 cm & 8cm Discs.

RF AMP : The (XA2550N is 3-Beam Head Amp IC of SONY, Compatible with CD, CD-R.
Driver = The FAN8038 is 4CH H bridge driver and S8520 is step down DC-DC
DSP : The CXD3068Q
MPEG : The SPCA716A
TV ENCODER = The SPCA717A s a single-chip VCD encoder.

D/A : The WM8714 s a digital to analog converter.

Power AMP : The BH3544 is audio power AMP, so that to driver headphone.

contvertor.
is a digital signal processor LSI for CD player, this LSI incorporates a digital servo.

A |V decoder is a single-chip VCD decoder, this LS| incorporates a MCU.
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Scope of Document

This document describes the specification of drive unit KSM1000BBC, for use
in compact disc player. This model is not for professional use.

The provisions of this document may be altered upon agreement between both
parties.

If any disagreement should arise, these two parties shall meet in good faith to
resolve the problem.

Within the range of these specifications, parts are subject to change without
notice for technical improvement.

Please be sure to observe the following each time you deliver your finished and
/or semi-finished products containing the device(s). Otherwise, SONY may not be
able to assume the responsibility for things to happen.

Always use the device(s) within conditions given in the specifications.

Never given additional process to the device(s).

Make sure that a finished product containing SONY device(s) is in compliance
with the rules and regulations for spurious radiation.

Measure leak laser output from a finished product containing the device(s) and
make sure that the finished product is in compliance with applicable requirements.

FO-OP-94094
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General Specifications

2-1. Optical Specifications

Obijective lens

Effective focal length (f) 3.85 mm
Numerical aperture (NA) 0.45
Working distance (WD) 1.8 mm

Semiconductor laser
Laser wavelength(A ) 775 815 nm

Servo error detection methods

Focus error SSD method
Tracking error 3-SPOT method
2-2. Mechanical Specifications
Dimensions Figure 2
Mass 35q Standard value

Direction of objective lens movement

Figure 1. see Figure 1

( )

A positive voltage applied to pin (FCS ) of the flex moves
the objective lens toward the disc.

( )

A positive voltage applied to pin ~ (TRK ) of the flex moves
the objective lens toward the center of the disc.

Focus Direction

Tracking Direction

Range of objective lens movement

+ 0.5mm
Focus Direction The disc equal to surfacewave + 0.5 mm should be able to play back.

+ 0.5 mm
Tracking Direction or more

Specified at the datum of center position and the amount of
beam movement on the disc.

6
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Slide direction

A positive voltage applied to pin of sled motor moves the objective lens toward
the outer of the disc.

Pick-up movable distance

Mechanical center position 24 mm
Mechanical the most periphery position 58 mm

Length between the center of turntable and objective lens

Direction of turntable movement

A positive voltage applied to pin of spindle motor rotates the turntable clockwise.

2-3. Electrical Specifications of Pick-up
Item Specifications
Power supply for LD Single power supply
PD signal out put method Voltage out put
7
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Evaluation Conditions
3-1. Position

The negative Z axis is defined as the direction of gravity as shown in Figure 1.

3-2. Environment
Temperature 22+ 2
Relative Humidity 50+ 5 %RH
If no errors occur in evaluation, the following range of conditions is acceptable.
Temperature 15 35
Relative Humidity 45 85 % RH
3-3. Equipment
Standard cabinet for measurement
(Figure 4) APC circuit
(Figure 5) Standard measurement circuit
Jitter meter
( KIM-6235SA) (KIM-6235SA, KIKUSUI ELE.CO.)
Digital multimeter
Servo analyzer
Oscilloscope
3-4. Disc
GLD-CR11
Glass disc manufactured by SONY : GLD-CR11
3-5. Voltage
PDIC Vcc =3+ 0.1V
Pick-up PDIC Vc =1/2 Vcex 0.1V

FO-OP-94094
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4-1.

Characteristics Specifications

Absolute Maximum Rating

MODEL:KSM1000BBC
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Actuator
ltem Standard value Remarks
. Focus 150 mA RMS 150mA _
Coil current _ Focus  Tracking total current
Tracking must be less than 150mA RMS
Laser diode
ltem Standard value Remarks
Laser diode inverse voltage 2V
Monitor pin photo diode 15V
inverse voltage
Item Standard value Remarks
Supply Voltage 6V
/ Spindle/Sled motor
Item Standard value Remarks
Spindle 3V
Allowable voltage 3V
Sled
4-2. Operating Voltage Range
Item Standard value Remarks
(Vcce)
Operating supply voltage(Vcc) 2.7 55V
(Vc)
Neutral point voltage(Vc) 1.3 (Vee 1.3)V
9
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4-3. Performance Specifications
4-3-1. Optical Pick-up
Actuator -
Temperature deviation from room temperature and humidity measurement.
(* : Deviation percentage)
Standard value Temperature Deviation
Item Room temperature -5 + 55 Remarks
and humidity
. +
DC resistance 6+ 10
0.65 * within *within
Sensitivity 1.5 g5 MM/V] 4 35y + 35% Specified at 5Hz
within within
2 (fo) 46 + 7 Hz +7 2 - ,
2 | Resonant frequency _oHz _g Hz Specified at maximum Q-value
@]
within within
Q-value 125+ 6dB + 8dB + 7dB Q-value=Gain(fo)-Gain(5Hz)
) 6.3+ 1Q
DC resistance
1) 0.22 *within *within
Sensitivity 0.48 o 3sMm/V + 35% t 35% Specified at 5Hz
(fo) within within
46 + Hz
.%D Resonant frequency 6 8 f§ Hz 4_,% Hz Specified at maximum Q-value
L
§ 145+ 6dB within within
= [ Q-value "~ + 8dB + 7dB Q-value=Gain(fo)-Gain(5Hz)
1)
Specified at beam spot on the disc.
10
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Optics * *k
Temperature deviation from room temperature and humidity measurement.
(* : Deviation percentage ** : Actually measured value)
RF signal
Standard value Temperature Deviation
Item Room temperature -5 + 55 Remarks
and humidity
RE * within * within
) : 1.0+ 0.2 Vp-p 0 ) APC temperature
RF signal amplitude + 20% + 20% characteristics excluded
26ns RMS 3an 39
. s RMS 32.5ns RMS
Jitter or less or less or less
RF within
RF signal offset voltage | 0 0.25V At LD on.
Focus error signal
Standard value Temperature Deviation
Item Room temperature -5 + 55 Remarks
and _humidity
r— r———
within within P P7um
Focus error signal 12+ 5 Vp-p 0 0
amplitude + 20% + 20% Focus error
Vy -F.E.o
v off set x 7“ m
Defocus 1
Vi ) .
Focus error signal amplitude
Vs, . » .
Focus bias at minimum jitter
F.E. : ON,
off set
DC
Focus error DC off set at
o o o laser on and no reflection
within within within from the disc.
Defocus 0+ 1.2u m + 1y m + 1y m /\ X
GNDj i V1
Center of Focus error signal amplitude
Defocus polarity
When objective lens moves toward the disc
and able to get minimum jitter,it is defined
as plus, otherwise, it is defined as minus.
F rror signal within
ocus e i
offset voltage 0+ 2.3V At LD on.
) F.E. _ )
Polarity The focus error signal chan_qe,s from minus to
plus the objective lens approaches the disc.

FO-OP-94094
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Tracking error signal
Standard value Temperature Deviation
Item Room temperature -5 + 55 Remarks
and humidity
* within *within
Tracking error signal amplitude 14.5% 7.5VD—D + 30% + 30%
Vo
le 100%
TPP balance L
\
** *k
EF within within within GND A / \ / \ bolv
EF balance 0+ 30% 0+ 35% 0+ 35% SRR SNV AP VO IR S W N IO
A
The center of tracking error signal
** *k
E_F within within within
E-F phase difference | * 60° + 90° + 90°

Polarity

When the spot is off track, the direction toward
the center of the disc is defined as plus and the

periphery of the disc is defined as minus.

center Uperipherv
Disc

rotating

direction U C

AWANWAAWA

Tracking error signal

VAV VAVAY

12
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4-3-2. Turntable unit
Item Standard value Remarks
Height of turntable 6.1+ 0.2 mm From insulator fixing surface
0.07 mm
Surface vibrations of turntable or less
98 N
Maximum load of turntable or more
4-3-3. Sled mechanism
Standard value Temperature Deviation
Item Room temperature -5 + 55 Remarks
and humidity
1.0V 1.2V 1.2V
Minimum starting voltage or less or less or less
23s 3.0s 3.0s Applied vollig(\l/e(l 5v)
Full stroke time or less or less or less (one way)
160mA 210mA 210mA 1.5V
Current consumption or less or less or less|Applied voltage 1.5V
Make position of limit switch | Make should be completed before pick-up
operation reaches mechanically innermost position.

13
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Reliability Standard

5-1. Reliahility Standard

Operating Temperature

Temperature -5 55

The operating characteristics at -5 and 55 are expressed as deviations from
standard values as shown in the performance specifications.
Leave the pick-up in the idle state within the above temperature range for four
hours. Do not let condensation to form on the mechanism.

Storage Temperature

Temperature -30 60

Leave the pick-up at temperatures in the above range for 24 hours and then at room
temperature for over 16 hours. After the test, the deviation of characteristics from
the standard values must be within the tolerance specified in the reliability
specifications. Do not let condensation to form on the mechanism.

Storage in hot and humid conditions

Temperature 60
Humidity 90

Leave the pick-up at temperatures in the above range for 48 hours and then at room
temperature for over 16 hours. After the test, the deviation of characteristics from
the standard values must be within the tolerance specified in the reliability
specifications. Do not let condensation to form on the mechanism.

Vibration

23.6m/s2 2.4G ,7 30Hz i
Conditions linear sweep, three directions

Subject the drive unit to above vibrations under the above conditions for 15 minutes
in each direction(time for return sweep:5 minutes). After the test, the deviation of
characteristics from the standard values must be within the tolerance specified in the
reliability specifications.

14
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MODEL:KSM1000BBC

Impact

2,940m/s2 300G 1.6mSec, * + +
Conditions directions

PAGE: 13

Subject the drive unit to above impact in each direction. After the test, the deviation
of characteristics from the standard values must be within the tolerance specified in

the reliability specifications.

Service life of laser diode

Percent defective : 0.1% max after 3,000 hours operation at 25
(excluding damage due to electrostatic discharge)

Service life of spindle motor

The current consumption of spindle motor must be less than initial value plus 30%
after 1,000 hours of playback.

Service life of Sled motor

— —

The current consumption of sled motor must be less than initial value plus 30%
after 10,000 cycles.
(Lcycle : innermost track — outermost track — innermost track)

Service life of limit switch

i Q
The contact resistance must be less than 500mQ after 10,000 cycles.
(Lcycle : innermost track — outermost track — innermost track)

Pick-up slide operation

— —

The pick-up should operate perfectly after 10,000 cycles.
(Lcycle : innermost track — outermost track — innermost track)

15
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MODEL:KSM1000BBC
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5-2. Reliability Specifications
Deviations after evaluation tests under the conditions specified on reliability
test except operating temperature test.( : Actually measured value)
Actuator
ltem Standard value
Sensitivity + 259% within £ 25 %
(fo) Resonant frequency + 6 Hz within £+ 6 Hz
Focus
Q-value + 6dB within £ 6 dB
Sensitivity + 259% within £ 25 %
Tracking (fo) Resonant frequency + 7Hz within + 7 Hz
Q-value + 6dB within £ 6 dB
Optics
ltem Standard value
RF signal Amplitude + 20 % within £ 20 %
RF signal Jitter 34 ns RMS 34 ns RMS or less
Focus error signal amplitude + 20 % within £ 20 %
Focus signal Defocus + 1um within 1y m
Tracing error signal amplitude + 30 % within £ 30 %
EF EF phase difference 0+ 90 within 0+ 90

16
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Sled mechanism

MODEL:KSM1000BBC
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ltem Standard value Remarks
1.2V
Minimum starting voltage or less
3 sec
Sled time or less 15V
Applied voltage 1.5V
210 mA
Current consumption or less
17
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Markings
6-1. Stamp
No.
Alphabet
BBCOOOOOOOO Last digit Quality or
Day  Month of year control No. Number
Lot No. o o o o) o) o o0 o
10, 11,12 X, Y, Z
X,Y and Z signify October, November and December
respectively.
The last alphabet is for management
purposes in the factory. Use up to three characters.
6-2. Position of label

Fig.1
Refer to Fig 1. Description of components.

18
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Package Specifications

MD cover

Set into protection sheet.

7

\

(50x 2 )
Set into MD case. 50 pcsx 2 lines (Total 100 pcs)

Protection sheet

Master carton

MD cover

50 mm or more

0mm Lk

Shipping label

19
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Attachment
Figure 1. Description of components
Turntable
Optical pick-up
MD chassis

Stamping area of
Model name and Lot NO.

Z axis

X | axis Y | axis

20
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MODEL:KSM1000BBC
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Figure 2. Appearance Drawing
( 36.4 )E1)Noted) 23.4
28.4
2
] 19.5 R66
R61
R62
3-¢4.5
3-R3.5
N
I”).Oﬁ
] R o -
mn
MN—
(FPC) ) 0
~% 3 <+
—g & M
4 =
S \ - |
© N
) 1o )
—~ _‘ M~ Euﬁ) /
< U :'g
< | b P Iz |
ASY
- — >
[ve]
1.2 | 0.35 \ RE6
6.1+0.2
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+
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)
Note 1) Recommended FPC position
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Figure 3.

17 0.1

FPC Terminal

1 0.15

15 z0.05

07408 (memiE )

100 (FyF)

Width of conductor | I

1 Pitch

Pin connection diagram

MODEL:KSM1000BBC
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Recommended connector : Product of ELCO INTERNATIONAL CO., LTD.

Series 6224
PD1 - PD2
E-F
RF PD1 + PD2
Housing Terminal
Pin I\’TI(?.' Terminal ] g
SLED +
SLED -
LIMIT SW
LIMIT SW
SPINDLE (+) SLD Mo.
SPINDLE (-)

LIMIT
SwW

- SP Mo.

Recommended connector : Product of JAPAN SOLDERLESS TERMINAL CO., LTD.
Series ZR.

FO-OP-94094

~ No. _ Hologram Unit
Pin No. Terminal o T T
1 E 03 E <
2 Vce O e I
3 GND (Vo) | |® =
4 PD2 @ | <
5 LD+ O yo
@ 53y T 1
6 GND (LD) ' e
7 VR g e ﬁ
8 Mon out | i
9 PD1 %
10 VC 0 ! <
11 F O i =
12 GND (PDIC) | | e
13 FCS+ @ Focus Coil
14 TRK- ———=F
15 TRK+ @ Tracking Coil
16 FCs-
6224
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Figure 4. APC Circuit diagram (Reference)
1K
15V 33/8.3
A Vref
Vud 7o
——D +5Y

LD UNQQ'——————"':;F

DGHOE——
frard
: v
TR ' ]
B
; +——4YR
VEE@—J—'l
it
3/6. 3

Yref -[3

Yref
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Figure 5. Standard test circuit diagram
22k 10k 22k
M—W—W—D
? 0.1 +15V +15V
Ip L—‘Il-;lﬁ 0.1 & 0.1
HI- IM 1 1
18k 150k
Input My A
10k 8 ]
10k PD1 < Wr— RN 1
(PD1)O—MWW 10k T
PD2 < +
Ve 5 V0
10k
18k 150k
-15V
PN
33/16
< 4. Tk X2 e
PD1 <MW 200 33/16 ;n
e 33p 470 220p
0.01 —
(D20 IC 2 [—PD2 PD2¢+W —— | 8.2k 20k 1q0k
1.1k | 2
Yyw— TP 2
I
33p 8
nn
470k
(B)o-
Ve
150k | T 5
4
20p 10k
10k
(F)C’L A 10 220D
75k l
Vel ~-15V
TP 6 50ks
20p
IC 1~2 — IM6361 TP 2 — PD1 + PD2
™ [C5 — LF35TN TP 3 — R.F Level
(GND)O————;” 1C 6, 7— TLO84CN TP 4 — E-F Signal
I 84— 1 PC4558 TP 5 — E Signal
(VeC)o————» +15V Tr —— 25AT06 TP 6 — F Signal
(VEE) o——— -15V
TP 1 —— F.E(Focus. Error)=PD1 - PD2
Ve o—{1] 1/2Vcc
Vee : Pick-up supply voltage
24
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CURRENT(mA)

MODEL:KSM1000BBC
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Figure 6.
Major characteristics of Spindle motor (Made by SANYO SEIMITSU)
Standard operating conditions and electrical characteristics (for reference)
Rated voltage (DC) 20 V
Standard ) 1.0 3.0 V
operating | Used voltage range (between motor terminals : DC)
conditions
Rated load 0.49 mN m
Speed At rated voltage and load 2300 + 345 r/min
Current | I 145 mA
Electrical At rated voltage and load or less
characteristics N 1.37mN m
Initial torque At rated voltage and by winding-up method or more
. 400 mA
Initial current At rated voltage or less
Motor characteristics diagram
400 — 4000 80 :— 0.8
1 C
350 —| 3500 70 ;— 07
300 -E 3000 / 60 ;— 0.6
250 ——: 2500 50 R :— 0.5
200 — ‘gjzooo AN s 40 5~ 043
18 2 ~
150 —m 1500 / 30 H— 0.3
100 ——: 1000 / \ 20 :—— 0.2
- / — 1 1 1T 10 - 0.1
50 — 500 — -
- P ™~ i
- > r
0 — 0 N 0 L— 00
0.000 0.196 0.588 0.784 0.980 1.176 1.372 1.568 1.764 1.960
TORQUE(mNm)
IIIHIIIIIIIIHIIIIIIIII[lllH‘IlIIlIIlllllIIIl|!|Illlllllll'illlllll(|lll!lll!l[ll(I‘III]IHH‘IIIII
0 1 2 3 6 7 8 9 10 11 12 13 14 15 16 18 19 20

TORQUE(gcm)
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Figure 7. _ _
Major characteristics of Sled motor (Made by MABUCHI)
Standard operating conditions and electrical characteristics (for reference)
Rated voltage (DC) 1.5 VDC
Standa_rd Used voltage range (between motor terminals :DC) 1.5 3.0V
operating
conditions Rated load 0.0981 mN m
Speed At rated voltage and load 7550 + 2300 min-:
180 mA
_ Current At rated voltage and load or less
Electrical
characteristics 0.196 mN m
Initial torque At rated voltage and by 2points or more
390 mA
Initial current At rated voltage or less

Motor characteristics diagram

= =
o 2| =] 3
g A
E =
ol 5| & a
= = =} @
<3 = (== @
. =) =) e
m o (&} "
sl 0as| 07s] 1s000 ]
sol 01l 0| 10000] N\
28] 0.08] 025 5000| [/ NN N
| 1748 0 T 0 W O 0
‘o o o 0 —
. mNm
n Pl N 2.55 5.10 TORQUE [g—cm]
T Tlg-om] = 0.098[mNn] L[wNu] = 10.197[g-cm]
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Others

Precautions in use

APC Circuit

Vp-p
The output laser power must be controlled with the built-in monitor photodiode,
since laser power changes with temperature. To prevent the characteristics
dispersion of the monitor photodiode, the relation between the potentiometer (VR)
attached to the pick-up and the monitor photodiode is factory adjusted so that the
RFoutput will be constant.
RF level will be 1 Vp-p when the attached standard test circuit is used.

Connections

Use the specified connectors for electrical connections.

The eye pattern may deteriorate if a digital noise source such as a microcomputer
is positioned near the harness from the photodiode. The laser may deteriorate if
the actuator or laser diode connection is poor; securely connect these connecters.

Short - circuit of GND

No.3 GND(Vcc) No.6 GND(LD) No.12 GND(PDIC)

Pin No.3, 6 and 12 are not common nodes in the circuit of optical pick-up circuit
itself. These lines shall be connected on customer's PWB.

27
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MODEL:KSM1000BBC
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Handling instructions

This model is assembled and precisely adjusted in our special plant.
Never attempt to disassemble or readjust it.

Pay attention to the following instructions when handling this model.
Please inform service personnel and users about it.

General

Storage

Avoid storing this model in hot, humid or dusty conditions.

Handling

This model is a precise unit. Be careful not to subject it to shocks by dropping
or rough handling.

Laser diode

Shield your eyes from the laser beam

MAX
0.7x 104 W/cm?

The output from the LD is only ImW maximum after going through the objective
lens . However, the intensity of the focused beam reaches about
0.7x 104 W/cm2 . Never look directly into the LD or observe the laser beam

through another lens or mirror.  If you need to view the beam, use an infrared
viewer or an ITV camera.

Toxicity of As

GaAs+GaAlAs
As, O3 , AsCl,

200

The LD chip is manufactured from GaAs and GaAlAs, which contains toxic As
(Arsenic). The toxicity of As in this form is far lower than other As compounds
such as As, O3 and AsCl; , and the As content of one chip is very small.
However, avoid putting the chip in an acid or alkali solution, heating it over 200
or putting it your mouth. Defective LDs from the production line and parts
removed in servicing should be disposed of with due care.

28
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Avoid current surges and electrostatic discharges

10MQ  (DC 500V) 320 (30W)

The LD may deteriorated if its output is too high and damage may occur if it is exposed

to large currents for even a short time. Protect the LD drive circuit from current surges
caused by switches or other sources. An electrostatic discharge from the human body
may destroy the LD instantaneously if it is handled carelessly. LD terminals are factory
-strapped before shipment to protect LD from electrostatic discharges during transportation.
For safe handling of the LD, ground your body, measuring equipment, jigs, and tools during
installation. Use of a grounding mat on the workbench and floor is recommended. After
connector insertion, unstrap the LD terminal with a soldering iron with its metallic tip
grounded or worse insulation resistance is 10 megohms or more (at 500V DC)

five minutes after it is tuned on. The temperature of the soldering iron tip must be 320
or below (30W) and the unstrapping should be performed quickly.

Vcc LD
Avoid the application of current to LD in the case when voltage is not applied to Vcc
Vcc LD
LD LD
Vcc LD

LD may deteriorate if the current is applied to LD in the case when the regulated voltage
is not applied to Vcc, because the circuit of element does not operate and LD is applied
over current. Do not apply the current to LD with voltage is not applied to Vcc.

Actuator
Actuator

The performance of the actuator may be affected if a magnetic material is located nearby,
since the actuator has a strong magnetic field.
Do not allow foreign materials to enter through gap.

Handling

Hold the chassis when handling the drive unit. Note that the LD and PD may be damaged
if you come in contact with any of the circuit boards.

29
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9-3. Conformity of main parts to safety standards(UL standard)

This model is designed to conform with the safety standards of various countries. Since approval
depends on the mode of use, however, it is not approved as a unit. Therefore, apply for approval
after mounting the optical drive unit in a player and check it for safety after mounting, too.

Optical Pick-up

Parts Name Material Manufacturer Grade Gﬁg%reic Type No. ID Mark
HOE S| FLEX CO LTD 9av-0| —— - S\ S F5a a4
HOE FPC

DAINIPPON INK &

CHEMICALS INC 94V-0 | PPS |FZz-3000-X0 _—

Slide base
SUMITOMO BAKELITE CO LTD |94Vv-0| PPS |FM-MK113 —
Drive unit
} Generic
Parts Name Material Manufacturer Grade Name Type No. ID Mark
. ASAHI KASEI RP -
MD Chassis S SElI CO 94Vv-1| PPE L543V
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MITSUMI 4ch Moter driver IC for Portable CD Player

4-ch Motor Driver for Portable CD Players
Monolithic IC MM1538

This driver IC contains a 4ch H bridge driver and DC-DC converter control circuit on one chip, and was
developed for use in portable CD players. QFP-44 is used for the package, making it ideal for smaller sets.

(1) Built-in 4ch H bridge driver, and PWM control of load drive voltage is made possible by external
components.

2) DC-DC converter control circuit on chip.

3) With reset output inversion output pin.

4) Empty detection level can be switched between rechargeable battery and dry battery.

5) Constant current charging; current value can be varied using external resistor.

)

)

6) Built-in power transistor for charging.
7) Built-in independent thermal shutdown circuit.

(
(
(
(
(
(

QFP-44

Applications

Portable CD radio cassette recorders

31
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MITSUMI 4ch Moter driver IC for Portable CD Player

Block Diagram

RCHG  OUTIR OUTIF OUT2R OUT2F POWGND OUT3F OUT3R OUT4F OUT4R BRAKE1

J L ] BRAKET
7
AMUTE | 34 22| IN1
EMP|35 ey N 5 N —4(1 5 2 —

[ MuTE2 ]
S
Z
C
—{
m
N

Hvee [36 C B el _BIL_JL_BIL_-+[ _BIL__] 20] N2
{ TsD v IEs
PSW|37 uy { JEH 19| MUTE34
_| MAXIMUM [ - 2
DETECTION v L
= 18|IN4
OLK |38 Here 1<}
¥2,@
START | 39 | 1 . i 1 17[IN3
G,
i e
OFF |40 50« 1IN 16 | Vref
o 17 L
e 7] e — L
CHGVcc |41 411D /_% OVER-VOLTAGE 15|VSYS2
] [OVERVOLTGE S TRIANGLE WAVE] PRE-DRIVER POWER SUPPLY

POWER SUPPLY

]

CONTROL CIRCUIT

POWER UNIT
POWER SUPPLY

seL[42 Fﬁ/ § 12] 0P+

PREGND [43 5 53 Z P 173] 0P

et || BTTE £ TR e
[ — o
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MITSUMI

4ch Moter driver IC for Portable CD Player

Pin Assignment

AMUTE |34

EMP |35

HVcc |36

PSW |37

CLK |38

START |39

OFF |40

CHGVcc |41

SEL |42

PREGND |43

PWMFIL | 44

RCHG OUT1IR OUTIF OUT2R OUT2F POWGND OUT3F OUT3R OUTAF OUT4R BRAKET

MM1538XQ

22| INt

21| MUTE2
20| IN2
19] MUTES4
18] IN4
[17] IN3
[16] Vref
15] VSYS2
1] OP+

El OPOUT

EI VSYS1

D] (2] [o] [of [s] [e] [7] [e] [o] [o] [u]

BSEN BATT RESET DEAD SW  EO SPRT Cr NG
1 BSEN 23 BRAKE1
2 BATT 24 OUT4R
3 RESET 25 OUT4F
4 DEAD 26 OUT3R
5 SW 27 OUTS3F
6 EO 28 POWGND
7 ElI 29 OUT2F
8 SPRT 30 OUT2R
9 Cr 31 OUTI1F

10 N.C. 32 OUT4R
11 OP- 33 RCHG
12 VSYS1 34 AMUTE
13 OPOUT 35 EMP
14 OP+ 36 HVcc
15 VSYS2 37 PSW
16 Vref 38 CLK
17 IN3 39 START
18 IN4 40 OFF
19 MUTE34 a1 CHGVcc
20 IN2 42 SEL
21 MUTE2 43 PREGND
22 IN1 44 PWMFIL

OP—




MITSUMI

4ch Moter driver IC for Portable CD Player

Pin Description

Pin No. | Pin Name |Input/Output Function Internal Equivalent Circuit

1 BSEN Input | Battery Voltage Monitor

2 BATT Input | Battery Power Supply Input Power Supply

3 RESET Output | Reset Detect Output VSYSH

90kQ
4 DEAD Input | DEAD Time Setting
5 SW Output | Transistor Drive For Voltage BATT —%
Multiplier
150Q
B6kQ
6 EO Output | Error Amplifier Output
VSYSH e
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MITSUMI

4ch Moter driver IC for Portable CD Player

Pin Description

Pin No. | Pin Name |Input/Output Function Internal Equivalent Circuit
7 EI Input | Error Amplifier Input
8 SPRT Output | Short Circuit Protection
Setting
9 CT Output | Triangular-Wave Output
10 N.C.
11 OP- Input | Op Amp Negative Input
14 OP+ Op Amp Positive Input
12 VSYS1 Input | Control Circuit Power Supply Control Circuit Power Supply
Input
13 OPOUT Output | Op Amp Output
VSYS1
5_ L
(9 -
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MITSUMI 4ch Moter driver IC for Portable CD Player

Pin Description

Pin No. | Pin Name |Input/Output Function Internal Equivalent Circuit
15 VSYS2 Input | Driver Pre-step Power Supply Pre-Drive Power Supply
16 Vref Input | Reference Voltage Input

17 IN3 Input | ch3 Control Signal Input

18 IN4 ch4 Control Signal Input 11ka

20 IN2 ch2 Control Signal Input ’_<

22 IN1 chl Control Signal Input -
20PIN=7.5kQ
@)

19 MUTE34 Input | ch3 and 4 Mute

21 MUTE2 ch2 Mute () YV

23 BRAKE1 chl Brake @ A 68kQ

©
24 OUT4R Output | ch4 Negative Output
25 OUT4F ch4 Positive Output PS

26 OUT3R ch3 Negative Output

27 OUTS3F ch3 Positive Output

29 OUT2F ch2 Positive Output

30 OUT2R ch2 Negative Output MM
31 OUTIF ch1 Positive Output (25)-+
32 OUTIR chl Negative Output ?

28 POWGND Power Block Power Supply @ @
Ground

36 HVce Input | H-Bridge Power Supply Input 7 ‘

33 RCHG Input | Charge Current Setting

950Q




MITSUMI

4ch Moter driver IC for Portable CD Player

Pin Description

Pin No. | Pin Name |Input/Output Function Internal Equivalent Circuit
34 AMUTE Output | Reset Invert Output BATT
AN 95kQ
35 EMP Output | Empty Detect Output
37 PSW Output | PWM Transistor Drive BATT
50Q

38 CLK Input | External Clock Synchronizing

Input
39 START Input | Voltage Multiplier DC-DC .

Converter Start 890ka .BAW

@ 200kQ
/\

40 OFF Input | Voltage Multiplier DC-DC

Converter OFF
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MITSUMI

4ch Moter driver IC for Portable CD Player

Pin Description

Pin No. | Pin Name |Input/Output Function Internal Equivalent Circuit

N | CHGVcc Input | Charging Circuit Power Supply Charging Circuit Power Supply
Input

42 SEL Input | Empty Detect Level Switch BATT—e—

Output 200kQ

43 PREGND Pre Section Power Supply Pre Section Power Supply Ground
Ground

44 PWMFIL Input | PWM Phase Compensation

* The positive and negative outputs are the polarity with respect to the input

38
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MITSUMI

4ch Moter driver IC for Portable CD Player

Absolute Maximam Ratings JuEEAkY)

ltem Symbol Rating Unit
Supply Voltage Vee *1 13.5 v
Driver Output Current Io 500 mA
Power Dissipation Pd 625 *2 mW
Operating Temperature Torr -30 ~ +85 °C
Storage Temperature Tsre =55 ~ +150 °C
*1 Vcce shows input voltage of VSYS1,VSYS2,HVce,BATT,and CHGVcc.
*2 Reduced by 5mW for each increase in Ta of 1°C over 25°C.
ltem Symbol Min. Typ. Max. Unit
Control Circuit Power Supply Voltage VSYS1 2.7 3.2 5.5 v
Pre-Driver Circuit Power Supply Voltage VSYS2 2.7 3.2 5.5 A%
H-Bridge Power Supply Voltage HVce PWM | BATT v
Power Supply Voltage BATT 1.5 24 8.0 \%
Charging circuit Power Supply Voltage CHGVcc 3.0 4.5 8.0 \%
Operating Temperature Ta -10 25 70 °C

. " . (unless otherwise specified, Ta=25°C , BATT=2.4V, VSYS1=VSYS2=3.2V,Vref=1.6V,
Electrical CharacteristiCs [y

Item ‘ Symbol ‘ Measurement Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
<Common Section>
BATT Stand-by Current Ist BATT=9.0V, VSYS1=VSYS2=Vref=0V 0 3 HA
BATT Supply Current (No load) IBar HVcc=0.45V, MUTE34=3.2V 25 | 40 | mA
VSYS1 Supply Current (No load) Isyst HVce=0.45V, MUTE34=3.2V, EI=0V 4.7 | 6.4 | mA
VSYS2 Supply Current (No load) Isysz HVce=0.45V, MUTE34=3.2V 41 | 55 | mA
CHGVcc Supply Current (No load)|  Iccvee CHGVcce=4.5V, Rour=OPEN 0.65 | 2.00 | mA
<H-Bridge Driver Part>
Voltage Gain ch1,ch3.ch4 Gvciss 12 14 16 | dB
Voltage Gain ch2 Gvez 21.5| 235|245 | dB
Gain Error By Polarity AGve -2 0 2 dB
Input pin resistance ch1,ch3,ch4 RiNi34 IN=1.7V and 1.8V 9 11 13 | kQ
Input pin resistance ch2 Rinz IN=1.7V and 1.8V 6 7.5 9 kQ
Maximum Output Voltage Vour Ri=8Q, HVcc=BATT=4.0V, IN=0-3.2V 19 | 2.1 A%
Saturation Voltage (Lower) VsatL Io=-300mA, IN=0 and 3.2V 240 | 400 | mV
Saturation Voltage (Upper) Vsatu Io=-300mA, IN=0 and 3.2V 240 | 400 | mV
Input Offset Voltage Vor -8 0 8 | mV
Output Offset Voltage ch1,ch3,ch4 | Voois4 Vref=IN=1.6V -50 0 50 | mV
Output Offset Voltage ch2 Vooz Vref=IN=1.6V -130| 0 130 | mV
Dead Zone VbB -10 0 10 | mV
BRAKE10ON Threshold Voltage VBRON IN1=1.8V 2.0 v
BRAKE1OFF Threshold Voltage | VBrorr IN1=1.8V 08 | V
MUTE2 ON Threshold Voltage Vmzon IN2=1.8V 2.0 v




MITSUMI 4ch Moter driver IC for Portable CD Player

a . . (unless otherwise specified, Ta=25°C , BATT=2.4V, VSYS1=VSYS2=3.2V,Vref=1.6V,
Electrical Characteristics [rnnmypusym

Item ‘ Symbol ‘ Measurement Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
<H-Bridge Driver Part>
MUTE2 OFF Threshold Voltage | Vm20rrF IN2=1.8V 08 | V
MUTE34 ON Threshold Voltage | Vwms4on IN3=IN4=1.8V 08 | V
MUTES34 OFF Threshold Voltage| Vwmssorr IN3=IN4=1.8V 2.0 A%
Vref ON Threshold Voltage VrefoN IN1=IN2=IN3=IN4=1.8V 1.2 v
Vref OFF Threshold Voltage | Vreforr IN1=IN2=IN3=IN4=1.8V 08 | 'V
BRAKE1 Brake Current IBRAKEL Current difference between BRAKE pin "H" time and "L" time. 4 7 10 | mA
<PWM Power Supply Driving>
PSW Sink Current Ipsw IN1=2.1V 10 13 17 | mA
HVcc Level Shift Voltage VsHIr IN1=1.8V, HVcc-OUT1F 035|045| 055 | V
HVcc Leak Current IHik HVcc=9.0V, VSYS1=VSYS2=BATT=0V 0 5 HA
PWM Amp Transfer Gain Grwm IN1=1.8V, HVcc=1.2 ~ 1.4V 1/60| 1/50| 1/40 |1/kQ
<DC-DC Converter>
<Error Amp>
VSYS1 Threshold Voltage VsitH 3051320335 | V
EO Pin Output Voltage "H" Veon EI=0.7V, lo=—100pA 14 | 16 A%
EO Pin Output Voltage "L" VeoL EI=1.3V, lo=100pA 03 | V
<Short Circuit Protection>
SPRT Pin Voltage Vspr ElI=1.3V 0 0.1 v
EO=H SPRT Pin Current1 Ispr1 EI=0.7V 6 10 16 | pA
OFF=L SPRT Pin Current2 Ispre EI=1.3V, OFF=0V 12 | 20 | 32 | pA
SPRT Pin Current3 Over-Voltage Isprs EI=1.3V, BATT=9.5V 12 20 32 | pA
SPRT Pin Impedance Rspr 175 | 220 | 265 | kQ
SPRT Pin Threshold Voltage | Vspru EI=0.7V, Cr=0V 1.10 | 1.20| 1.30 | V
Over-Voltage Protection Detect| Vuver BSEN Pin Voltage 80 | 84 | 9.0 v

<Transistor Driving>

BATT=Cr=1.5V, VSYS1=VSYS2=0V,

SW Pin Output Voltage1 "H" | Vswin L 0781098 113 | V
Io=—2mA Starting Time
SW Pin Output Voltage2 "H" | Vswzn Cr=0V, lo=—10mA, EI=0.7V, SPRT=0V 1.00 | 1.50 v
SW Pin Output Voltage2 "L" | VsweL Cr=2.0V, Io=10mA 030|045 | V
SW Pin Oscillating Frequency1 fswi Cr=470pF, VSYS1=VSYS2=0V Starting Time 65 80 95 | kHz
SW Pin Oscillating Frequency2 fswe Cr=470pF, CLK=0V 60 70 82 | kHz
SW Pin Oscillating Frequency3 fsws Cr=470pF 88.2 kHz
SW Pin Minimum Pulse Width | Tswmin Cr=470pF, EO=0.5¥~ 0.7V Sweep 0.01 0.60 | us
Pulse Duty Start Dsw1 Cr=470pF, VSYS1=VSYS2=0V 40 | 50 | 60 %
Max.Pulse Duty At Self-Running Dswz Cr=470pF, EI=0.7V, CLK=0V 70 | 80 | 90 %
Max. Pulse Duty At CLK Synchronization Dsws Cr=470pF, EI=0.7V 65 75 85 %
<Interface>
OFF Pin Threshold Voltage Vorta EI=1.3V VSYS120 |V
OFF Pin Bias Current Torr OFF=0V 75 95 | 115 | pA
START Pin ON Threshold Voltage | Vsrath1 VSYS1=VSYS2=0V, Cr=2.0V BATT-10 | 'V
START Pin OFF Threshold Voltage | Vsrarh2 VSYS1=VSYS2=0V, Cr=2.0V BATT-03 v




MITSUMI 4ch Moter driver IC for Portable CD Player

a . . (unless otherwise specified, Ta=25°C , BATT=2.4V, VSYS1=VSYS2=3.2V,Vref=1.6V,
Electrical Characteristics [rnnmypusym

Item ‘ Symbol ‘ Measurement Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
<Interface>
START Pin Bias Current Istarr START=0V 10 20 50 HA
13 16 19
CLK Pin Threshold Voltage"H" | Vcikraa 2.0 v
CLK Pin Threshold Voltage"L" | VcikTHL 0.8 v
CLK Pin Bias Current Icik CLK=3.2V 10 | pA
<Dead Time>
DEAD Pin Impedance Rpeap 52 65 78 | kQ
DEAD Pin Output Voltage VDEAD 0.78 1 0.88| 098 | V
<Starter Circuit>
Starter Switching Voltage Vstam VSYS1=VSYS2=0V—3.2V, START=0V 23 | 25| 27 A%
Starter Switching Hysteresis Width |  Vsnus START=0V 130 | 200 | 300 | mV
Discharge Release Vbis 163|183 203 | V
<Empty Detection>
EMP Detection Voltage 1 VEMPTL VSEL=0V 21| 22| 23 A%
EMP Detection Voltage 2 VEMPT2 ISEL=-2pA 1.7 | 1.8 | 1.9 v
EMP Detection Hysteresis Voltage 1 | Vemms1 VSEL=0V 25 50 | 100 | mV
EMP Detection Hysteresis Voltage 2 | VEmHS2 ISEL=-2pA 25 | 50 | 100 | mV
EMP Pin Output Voltage VEemp Io=1mA, BSEN=1V 0.5 v
EMP Pin Output Leak Current |  IempL BSEN=2.4V 1.0 | pA
BSEN Pin Input Resistance Rasen VSEL=0V 17 23 27 | kQ
BSEN Pin Leak Current IBSENL VSYS1=VSYS2=0V, BSEN=4.5V 1.0 | pA
SEL Pin Detection Voltage VsELTH Vsertn=BATT-SEL, BSEN=2.0V 1.5 v
SEL Pin Detection Current IseLr -2 HA

<Reset Circuit>
VSYS1 RESET Threshold Voltage Ratio Hsrr Comparison with error amplifier threshold voltage | 85 90 95 %

RESET Detection Hysteresis Width | VrstHs 25 50 | 100 | mV
RESET Pin Output Voltage Vgst Io=1mA, VSYS1=VSYS2=2.8V 05 | V
RESET Pin PULL UP Resistance|  Rrst 72 | 90 | 108 | kQ
AMUTE Pin Output Voltage 1 Vamri Io=—1mA, VSYS1=VSYS2=2.8V BATT-04 BATT| V
AMUTE Pin Output Voltage 2 | Vawmr To=-1mA, START=0V, VSYS1=VSYS2=0V BATT-04 BATT| V
AMUTE Pin PULL DOWN Resistance |  Rawmr 77 | 95 | 113 | kQ
<Op Amp>
Input Bias Current IBias OP+=1.6V 300 | nA
Input Offset Voltage Vorop =55 0 55 | mV
High Level Output Voltage Vonop Ri=OPEN 2.8 A%
Low level Output Voltage Vorop Ri=OPEN 0.2 A"
Output Drive Current (Source) Isou 50Q GND -6.5| -3.0 | mA
Output Drive Current (Sink) IsiN 50Q VSYS1 04 | 0.7 mA
Open Loop Voltage Gain GVO Vin=-75dBV, f=1kHz 70 dB
Slew Rate SR 0.5 V/us

<Battery Charging Circuit>
RCHG Pin Bias Voltage VRCHG CHGVce=4.5V, RCHG=1.8kQ | 0.71 ] 0.81] 091 | V




MITSUMI

Electrical Characteristics

4ch Moter driver IC for Portable CD Player

(unless otherwise specified, Ta=25°C , BATT=2.4V, VSYS1=VSYS2=3.2V,Vref=1.6V,
CHGVcc=0V,fCLK=88.2kHz)

Item ‘ Symbol ‘ Measurement Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
<Battery Charging Circuit>
RCHG Pin Output Resistance Rrene CHGVce=4.5V, RCHG=0.5 and 0.6V 0.75 1 0.95| 1.20 | kQ
SEL Pin Leak Current 1 IsELLK1 CHGVce=4.5V, RCHG=0OPEN, BATT=4.5V 1.0 | pA
SEL Pin Leak Current 2 IseLik2 CHGVce=0.6V, RCHG=1.8kQ, BATT=4.5V 1.0 | pA
SEL Pin Saturation Voltage | Vseice CHGVcce=4.5V, 10=300mA, RCHG=0Q 0.45| 1.00 | V

Measuring Circuit

HHE—-? sw20  HHE-obgyg

(O] o L o L [m] L 2 L o —
T 5 0 o © % © o © © %
o a
- ——
AMUTE IN1
Sw16 b-E
MUTE2 [21
EMP 21— a
HVce IN2 . S
PSW MUTE34 [19}—— &
38| cLK IN4 [18 swi4 b"." @
a
START MM1538XQ N[ e
SWi3T o~
OFF Vref 16|—E'-E b
CHGVCC VSYS2 [15—@+ 1«
SEL oP+ [14] . R
a
) SW12 10|
43| PREGND OPour [13—3 "
44| PWMFIL vsyst [12] @+
SWos ad SW11
a b b
0 —
zZ w a = /l
|
100K 8 E Q=20 _ E . ood %0
,.)'7;;,:;;2200p M o £ A »w Ww w oo O =Z O
100 1] [2] [8] [4] I5] 18] 17] 18] [o] [19] [11] swio &
SW5 SW6 c 20k
e a b/oca 10k a\b
3 SWo 100k
swi| SW25 b/ a n
bl sws 470u
?A} alb B[ pSWA B 7S SW7 4 b’l i
o 0 o o g a ob 470p
+ [
o 29980980 1l 99 I3 ;
Ve de sl + = Vel
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MITSUMI 4ch Moter driver IC for Portable CD Player

Switching Position Table

SW No.

ftem 1 4 5 6 7 8 (22|24 | 25| 26
BATT Stand-by Current - - === = =1=-1-=-1-
BATT Supply Current (No load) - | - - - - - a - a | -
VSYS1 Supply Current (No load) - | - - a | - - | a/| - a | -
VSYS2 Supply Current (No load) e e e T A I a | -
CHGVcc Supply Current (Noload) - | - - - - - | - - - | -
VSYS1 Threshold Voltage - | - a | - - - | - - - | -
EO Pin Output Voltage "H" - | - ala|-|-|-1-=-1-=-1]=
EO Pin Output Voltage "L" - | - a a | - - | - - - | -
SPRT Pin Voltage - | - - a | a - | - - - | -
SPRT Pin Current1 EO="H" -/ -]/ =-]la|b|-|-]-1-=-1]-=
SPRT Pin Current2 OFF="L" -/ -|/=-]la|b|-]-]-1]-1]a
SPRT Pin Current3 Over-Voltage a|-|-]lal|b|-|-]-|-1]-
SPRT Pin Impedance -l -] -] =-]1b ] =1=1=1]-=-1-=-
SPRT Pin Threshold Voltage - | - - a | a a | - - - | -
Over-Voltage Protection Detect a | - - - a - | - - - | -
SW Pin Output Voltage1 "H" - la|-1|-1]- a| - | - a | -
SW Pin Output Voltage2 "H" - | a - a| b a | - - - | -
SW Pin Output Voltage2 "L" -la | -1|-1]-=- a | - | - | -1-
SW Pin Oscillating Frequency 1 -/'b| -] -]=-]1b|-|-]a]| -
SW Pin Oscillating Frequency 2 -/'b| -] =-]=-]1Db|-Db]|-]-
SW Pin Oscillating Frequency 3 - b | -] =-]-Db|=-]a|-]-
SW Pin Minimum Pulse Width - /b |b |- -]Db|-]-1]-1]-=
Pulse Duty Start -/'b| -] -|-]Db|-|Db]| a]|-
Max. Pulse Duty At Self-Running - b | -] =-]-1Db|=]Db|-]-
Max. Pulse Duty At CLK Synchronization -/b|-]a|-]|b|-|a|-]|-

— : Turn off switch
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MITSUMI 4ch Moter driver IC for Portable CD Player

Switching Position Table

ltem

DEAD Pin Impedance - b =] = = =]=1]=1=1-=

DEAD Pin Output Voltage - la | -|=|=1]1=1=1=1-=1-=

OFF Pin Threshold Voltage -/ -|-|lajla|-|-1]-]-1]a

OFF Pin Bias Current -l -] -] =] =-1=1=1=-1=-1a

START Pin ON Threshold Voltage - | - a | - | - a | - | - a | -

START Pin OFF Threshold Voltage - | - a | - | - a| - | - a | -

START Pin Bias Current - - - - - - -

|
o
|

CLK Pin Threshold Voltage"H" -/ -1la|-|~-|Db|-

o | T

CLK Pin Threshold Voltage"L" - | - a | - - b | -

CLK Pin Bias Current - - = =] =] = =1]a] -1-

Starter Switching Voltage - | - a | - | - | -1-1- a | -

Starter Switching Hysteresis Width | - | - a | - | -|-1-1- a | -

Discharge Release Voltage - | - - - a - | - - - | -

VSYS1 Pin RESET Threshold

Voltage Ratio

RESET Detection Hysteresis Width b | - - - - - | - - - | -

RESET Pin Output voltage b |- | -] -=-]=1=|=1=1-=-1-

RESET Pin PULL UP Resistance a - - - - -

AMUTE Pin Output Voltage 1 e = I e

o | T

AMUTE Pin Output Voltage 2 =

AMUTE Pin PULL DOWN Resistance | - - - - - - a - - -

— : Turn off switch
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MITSUMI 4ch Moter driver IC for Portable CD Player

Switching Position Table

SW No.

ftem 1 9 10|11 |12 | 21 | 27
EMP Detection Voltage 1 a | - - | - - a | a
EMP Detection Voltage 2 a|-|-|-]-]a/|b
EMP Detection Hysteresis Voltage 1 a a - | - - a a
EMP Detection Hysteresis Voltage 2 a | - - | - - a| b
EMP Pin Output Voltage a|-|-|-|-1]1b |-
EMP Pin Output Leak Current a | - - | - - c | -
BSEN Pin Input Resistance a | - - | - - - a
BSEN Pin Leak Current a | - | -] -]-|-1-
SEL Pin Detection Voltage a | - | -] -|- a | a
SEL Pin Detection Current a|-|-|-|-]a]|bhb
Input Bias Current - - a | - - - | -
Input Offset Voltage -l -1 d|-1]-1-1]-
"H" Level Output Voltage -/ bl c|-]-1-1]-
"L" Level Output Voltage -laj|c¢c| -] -1]-|-
Output Drive Current (Source) - d| b | -] -|-
Output Drive Current (Sink) -l -] d]a]|-]-1]-
Open Loop Voltage Gain -/ -] b|=-1]a]|-|-
Slew Rate -l -]d|-|a|-|-

— : Turn off switch

45



vcd03
45

vcd03


MITSUMI 4ch Moter driver IC for Portable CD Player

Switching Position Table

SW No.
13114 | 15| 16
chlR - | - - b
ch2R - | -] b | -
ch3R b | -] -1|-
ch4R -1 b| - -
chl - - -
ch2 - -] b | -
ch3 b|-1]-1|-
ch4 - b| - -
chl - - -
ch2 - -1 b | -
ch3 b|-1]-1|-
ch4 - b| - -
chlR - - -
ch2R - | -] b | -
ch3R b | -] -
ch4R -1 b | -
chlF - -
chlR
ch2F
ch2R
ch3F
ch3R
ch4F - b | -
ch4R - b -
chlF - - -
chlR
ch2F
ch2R
ch3F
ch3R
ch4F
ch4R -
chl -
ch2 - - a | -
ch3 a | - | - | -
ch4 - | a| - | -
chl - - -
ch2 - | -] b | -
ch3 b | -] -1|-
ch4 -1 b| - -
chl - - -
ch2 - -] b | -
ch3 b|-1]-1|-
ch4 - b| - -

Item

-
~
-
(o]
N
N

Voltage Gain

Gain Error By Polarity

Input pin resistance

Maximum Output Voltage
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o o |
|
|
o
|

|

|

|
[}

|
(8}
|

o o |
&
|

|
|
ot o |
|
o
|

Saturation Voltage (Upper)

o' o |
|
|
|
(8}
|

|
oo |

|

|

&

|

|
|
&
|
|

Input Offset Voltage

Output Offset Voltage

Dead Zone

=SB < < < < I I 20 -2 - = B - B - (= (- B < < B T [ - [ < N < B < [ U (S < J  <J  U I IS R S N < N < (- (U S -V B B B U R U IS I R U U R R R

o'|\o|\o|o|o|o|To| T |
o'|\o|o|o|o|o|To| T |

— : Turn off switch
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MITSUMI 4ch Moter driver IC for Portable CD Player

Switching Position Table

| SW No.

L 13141516 | 17|18 | 22| 23 [ 28

BRAKE1 ON Voltage chl -/ -] =-'b|b|b|al|-]|-

BRAKE1 OFF Voltage chl -/ -]/ =-=]/Db|b|bj|al]-]|-

MUTE2 ON Voltage ch2 | - | - | b|-]Db|Db|al -]|-

MUTE2 OFF Voltage ch2 | - | - | b|-]Db|b|a|-|-
ch3 b|-|-|-]b|b|a|-]|-

MUTE34 ON Voltage hi N B R B N e P
ch3 -/ -|/=-/b|bj|al-|-

MUTE34 OFF Voltage hi - b - - b 1 b . | - 1 -
chl - | -]/ =-=]/Db|b|bj|al|-]|-
ch2 | - | - | b|-]b|Db|a|-|-

Vref ON Voltage h3 b - - - b bl al -2
ch4 - /b | -] ~-|Db|bj|al]-]|-
chl -/ -]/ =-=]1Db|b|bj|al-]|-
ch2 -/ -]/b|-|Db|bj|al-]|-

Vref OFF Voltage h3 b - - - b bl al =2
chd | - | b|-| -] b |Db|a|-|-

BREAK1 Brake Current chl -/ -]/ =-=]/Db|b|bj|al]-]|-

PWM Sink Current -/ -] =-1b | -] -]a|b|a

HVcc Level Shift Voltage -/ -] -|'b|b|b|bj|a|b

HVcc Leak Current -/ -]/ =-]='b|bjal-|-

PWM Amp Transfer Gain -/ -]/ =-=]1Db|b|bj|al-]|-

SW No.
Item
19 | 27

CHGSET Pin Bias Voltage a -

CHGSET Pin Output Resistance b -

SEL Pin Leak Current 1 - a

SEL Pin Leak Current 2 a a

SEL Pin Saturation Voltage b b

— : Turn off switch
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MITSUMI 4ch Moter driver IC for Portable CD Player

Switching Position Table

ViN1 /

z
z VIN2
% Vo4 VO3 o o /
g : — Vo2 Vo1
2 ——> %
E‘ Dead Zone Output Offset Voltage
- / VIN3

/ Vind

Output voltage:Vo(mV)
©Voltage Gain
Gvc(+)=20log  VO1-VO2

VINT=VIN2

Gvwc(—)=20log VO3-VO4
ViNn3—Ving

© Gain Error By Polarity
Gvc=Gvc (+)—Gvc (—)

©ODead Zone
XC-XC'= Vin2-VO1-Vin1-VO2 Vin3-VO4—-Ving-VO3

VO1-VvO2 VO3-VO4
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MITSUMI 4ch Moter driver IC for Portable CD Player

Application Circuit

TRAVERSE SPINDLE ;]7 FOCUS TRACKING

N

POWGND
N

|
OUT3F

N

il
OUT3R
o |

=
QUT4F

OUT2R

/20] 5[z

RCHG
OUTR
w
1™
OUTIF

>
<
c
5
m
8
NI
~
@©
D
b
B’
z

[34] By
o4 — 2]
EMP & _M|UTE2
[35 Pt a a Ao M M M 521
o5 =
HVce - - H L 1| IN2

33u 0.1p 36 [ B  J«~[ BTL [ BTL |- BTL

S
~
=
+
0
[%}]
=
—
D} -
O
N
Z | o
C

3 E34

37 —1 EH19—
47 _| MAXIMUM 2 :I_
CLK DETECTION || IN4
an —]38] 18]

E

L[] cLk
START
Ok 39 ég
+

P
LT-'Z

- N
I -
OFF | G, Vref
S
100k ﬂ EOE ] 16 |-—
CHGVce VSYB!

L‘?J

é OVER-VOLTAGE 2 I—
S TRIANGLE WAVE| PRE-DRIVER POWER SUPPLY
I

; |
gl_L
St

SEL
el
PREGND
i
PWMFIL /-Z _&;
44 / I
w T EET A
[
1|el2|m|3]el4]z|5]cle|a7] &850 qm&n
éw@%gw n o =— 8

o
o
+

|_§_|

o
e}
Q

Ul

3.

CONTROL CIRCUIT
POWER SUPPLY

S

B1

-

BSEN

l 82k [0.022u Jo.1u /l470p
VIN DC-DC

Vout

t Converter
T z application z
AN {:; LI\ 471 100p

- We shall not be liable for any trouble or damege caused by using this circuit.

- In the event a problem which may affect industrial property or any other rights of us or a third party is
encountered during the use of information described in these circuit, Mitsumi Electric Co., Ltd. shall not be
liable for any such problem, nor grant a license therefor.
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MITSUMI 4ch Moter driver IC for Portable CD Player

Circuit operation

1 H-bridge driver block

(1) Gain setting
- The driver input resistance (ch 1,3 and 4) are 11kQ typ.,ch2 is 7.5kQ typ. . Set the gain according to the

following formula.

R:Externally-connected input

ch1 55K
ch2 GV=20log (db)
11k+R
ch3
110k
ch2 GV=20log ZEGR (db)

- The driver output stage power supply is HVcc(36PIN), and the bridge circuit power supply is VSYS2
(15PIN). Connect a bypass capacitor between these two power supplies(approximately 0.1puF).

(2) Mute function
- Of the four drivers,ch1 has a brake function,and the other channels have a mute function.

- When BRAKE1(23PIN)is set to high level, both ch1 outputs go low level, and the circuit enters brake mode.

- When MUTE2(21PIN)is set to high level, the ch2 output is muted.
- When MUTES34(19PIN)is set to high level, the ch3 and 4 outputs are muted.

(8) Vref drop mute
- When the voltage applied to Vref(16PIN)is 1.0V or less typ. , the driver outputs are set to high impedance.

(4) Thermal shutdown
- When the chip temperature reaches 150°C typ. the output current is cut. The chip starts operating again at

about 120°C typ. .

2 PWM power supply drive block

- This detects the maximun output level from among the four channels, and supplies the load drive power
supply(36PIN)for the PWM. The external components are a PNP transistor, coil, Schottky diode,and

capacitor.
33uH
®
10pF
| | 0.1uF
'—{ /77
100kQ
2200pF
44 37 36
/77 PWMFIL PSW HVce
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MITSUMI 4ch Moter driver IC for Portable CD Player

3 DC-DC converter block

(1) Output voltage

- 3.2V typ. voltage multiplier circuit can be constructed using external components. This voltage can be
varied with the addition of an external resistor. The setting method is as follows.

R1-R3 N R2-R4
VSYS1ei o x HI+R3 R2+R4
R2-R4
R2+R4
R1=external resistor
VSYS1 R2=external resistor
R3=35kQ
12 R4=21kQ
R1 R3
7 _
El +
R2 R4 _ |
T 1.2V
/77

(2) Short protect function
- When the error amplifier output(6PIN)has switched to the high-level state,SPRT(8PIN)is charged, and when

the voltage reaches 1.2V typ. , the SW(5PIN)switching stops.The time until switching stops is set by the
capacitor connected to SPRT(8PIN)according to the following formula.

VTH
= X =1. =
t=CSPRT ISPRT (sec) (Vmv=1.2V, ISPRT=10pA)

(3) Soft start function

- The soft start function operates when a capacitor is connected between DEAD(4PIN)and GND.
Also, the maximum duty can be varied by connecting a resistor to 4PIN.

t=CDEAD X R (sec) (R=65kQ)

(4) Power off function

- When low-level is applied to OFF(40PIN), SPRT(8PIN)is charged, and when the voltage reaches 1.2V typ.,
the SW(5PIN)switching stops. The time until switching stops is set by the capacitor connected to
SPRT(8PIN)according to the following formula.

t=CSPRT I\’l (sec) (Vri=1.2V, lorr=20pA)
OFF
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MITSUMI 4ch Moter driver IC for Portable CD Player

(5) Over voltage protection circuit
- When the voltage applied to BSEN(1PIN)reaches 8.4V typ. , SPRT(8PIN)is charged, and when the voltage
reaches 1.2V typ. , theSW(5PIN)switching stops. The time until switching stops is set by the capacitor
connected to SPRT(8PIN)according to the following formula.

t=CSPRT X IVHL{*/ (sec) (ViH=1.2V, lnv=20pA)

4 Empty detector block

(1) Output voltage
- When the voltage applied to the BSEN(1PIN)falls below the detector voltage, EMP(35PIN)goes from high
level to low level(open-collector output). The detector voltage has 50mV typ. of hysteresis to prevent
output chattering. Use SEL(42PIN)to switch the detection voltage as shown below.

SEL Detect Voltage Return Voltage
L 2.20V typ. 2.25V typ.
High-Z 1.80V typ. 1.85V typ.

5 Reset circuit block
- At about 90% typ. of the DC-DC converter output voltage, RESET(3PIN)goes from low level to high level,
and AMUTE(34PIN)goes from high level to low level. The reset voltage has 50mV typ. of hysteresis to
prevent output chattering.
6 Charging circuit block
- The power supply for the charging circuit block is CHGVcc(41PIN), and is independent from the other
circuits.The resistance between RCHG(33PIN)and GND sets the charging current. This current is drawn

from SEL(42PIN).

- A thermal shutdown circuit is provided,and when the chip temperature reaches 150°C typ. the charging
current is cut. The chip starts operating again at about 120°C typ. .
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MITSUMI 4ch Moter driver IC for Portable CD Player

Characteristics

M Input Load Fluctuation

3 RL=co
2 ——
:
3 4Q 8Q 20Q
g
E 0 ‘Ta=normal temperature
2 1 ‘BATT=HVcc#4V
3 8Q 4Q ‘VSYS1=VSY[S2=3.2V
2 — Vref=1.6V
Eod— ~20Q
-3
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8
Input voltage:Vin(V)

M Input Load Fluctuation (ch2)

3 RL=co
2 /,
s yd
S 1
S 4Q 8Q 200
g /
E’ 0 / ‘Ta=normal temperature
2 A ‘BATT=HVcg=4V
3 20Q 8| 4Q / VSYS1=VSYS2=3.2V
7 ‘Vref=1.6V
-2 7
- 7
-3
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8
Input voltage:Vin(V)
[l Daed Zone
0.006
20Q
0.004 ‘Ta=normal teqperature
< -BATT=HVcc=HV 80 \7—‘
% 0.002 xi\f(_S: ZY/SYSZ:S.ZV
% - 4Q
g 0 —
E
§- -0.002 =60
= 8Q
-0.004 Sq
4Q
-0.006
-30 -20 -10 0 10 20 30
Out voltage:Vo(mV)
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MITSUMI 4ch Moter driver IC for Portable CD Player

Characteristics

M Error Amp Output Voltage

2.0

1.8
% 16 Ta=normal{temperature EQ PIN
fe [ BATT=24V [
E L 1.4 /
g5 1.2 v
g 8 Pa DAED PIN
S 8 1.0 /
i3 o8 /
336 06 A
T8 o4 J/
c 0.2 J’ ’/,

0
0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0

Control Circuit Power Supply voltage:VSYS1(V)

M Resete Pin Voltage

45
4.0
35
3.0
25
2.0 7y
1.5

1.0 v

0.5

Ta=normal|temperature
BATT=2.4V

Reset Output voltage:Vrst(V)

0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0

Control Circuit Power Supply voltage:VSYS1(V)
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SONY CXA2550M/N

RF Amplifier for CD Players

Description

The CXA2550M/N is an IC developed for compact
disc players. This IC incorporates an RF amplifier,
focus error amplifier, tracking error amplifier, APC
circuit and RF level control circuit. (The voltage-
converted optical pickup output is supported.)

CXA2550M CXA2550N
20 pin SOP (Plastic) 20 pin SSOP (Plastic)

Features

« Low power consumption (35mW at 3.5V)

» APC circuit

* RF level control circuit

» Both single power supply and dual power supply
operations possible.

Absolute Maximum Ratings (Ta = 25°C)

 Supply voltage Vcc 12 \%
» Operating temperature Topr —-20to +75 °C
e Storage temperature  Tstg -65to+150 °C
* Allowable power dissipation

Structure
. . " Pp (SOP) 620 mw
Bipolar silicon monolithic IC
(SSOP) 370 mw
Applications
PP ] Operating Conditions
Compact disc players
Supply voltage Vcc—VeEe 3.0t04.0 \%

Block Diagram and Pin Configuration (Top View)

(™
o)
£
z 083
o Qg O
8 ! 88 [k m
§ 9 <L o o
—C—C@—6C—©®
—
T D
9 0]
3 o
> 56
. Lxo
fa) s
a Fu<
oo
as Q
<< >
X
X [Te}
>\—I n
b o
% >
<
[a] X~
o 0
%) —
% i 8o
> > > .
ﬂ'
@)
P I g
o
- & &) N &) &/
a fa) w ] ¢)
- a < w >

AGCVTH (1

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXA2550M/N

Pin Description

EII(;] Symbol I/O Equivalent circuit Description
Reference level variable pin for RF
level control.

1 AGCVTH| — .

GC The reference level can be varied by
the external resistor.
10k
2 LD @] APC amplifier output pin.
1k

3 PD I APC amplifier input pin.

Inversion input pin for RF I-V
amplifiers.

g Eg; : Connect these pins to the
photodiodes A+ Cand B + D
respectively. The current is supplied.

6 VEE — @ > VEE VEE pin.
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SONY CXA2550M/N

Z': Symbol I/0 Equivalent circuit Description
12p
[—
260k
Inversion input pin for F and E |-V
7 = | amplifiers.
8 E | Connect these pins to the
photodiodes F and E respectively.
The current is supplied.
10

9 El — Gain adjustment pin for I-V amplifier.
DC voltage output pin of
(Vce + VEE)/2.

10 |ve o Conne.ct to GND for 11.75_ power
supply; connect a smoothing
capacitor for single +3.5V power
supply.

11 | TE o Traclqng error amplifier output pin.

96k E-F signal is output.
300p
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SONY

CXA2550M/N

EIIQ Symbol I/O Equivalent circuit Description
12 | EE BIAS | Bias adjustment p|r.1.for inverted side
- of focus error amplifier.
24p
13 | FE 0] @ J—JN»}—I Focus error amplifier output pin.
174k
300p
2k
%\/V\/i
2k

. RF amplifier inverted side input pin.

14 | REM | @ A RF amplifier gain is determined by
the resistor connected between this
pin and RFO pin.
850
im
A

147 . .

15 |RFO o RF amplifier output pin.
60k im
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SONY CXA2550M/N

Pin

No Symbol le] Equivalent circuit Description
The RF amplifier output RFO is input
16 RF | | oy .
with its capacitance coupled.
S0u External time-constant pin for RF
147 xterna p
17 | RFTC _ level control.
50pn
10

RF level control ON (limit level of
50%/30%)/OFF switching pin.
OFF for Vcc, 30% for open or Vc
and 50% for VEE.

18 | AGCCONT| |

APC amplifier ON/OFF switching
pin.
OFF for Vcc and ON for VEE.

19 | LD_ON |

VREF

20 | Vce Vee Vce pin.
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SONY CXA2550M/N

Description of Functions

RF Amplifier

The photodiode current input to the input pins (PD1, PD2) are current-to-voltage (I-V) converted by the
equivalent resistance of 58kQ at PD I-V amplifiers, respectively. The signal is added by the RF summing
amplifier and then the I-V converted output voltage of the photodiode (A + B + C + D) is output to RFO pin.
This pin is used check the eye pattern.

X RF SUMMING AMP

The frequency response of the RF output signal can be equalized by adding the capacitance (Cp) to RFI pin.
The low frequency component of the RFO output voltage is as follows;
VRFO = —2.75 x (VA + VB)
=159.5kQ x (iPD1 + iPD2)

Focus Error Amplifier
The difference between the RF |-V amplifier output VA and VB is obtained and the I-V converted voltage of the
photodiode (A + C — B — D) is output.

24p :

Il '

I :

174k :

L > E

vB 32k :

- (B+D) AN -

~(A+0) Wy ; Qe

VA 32k - eap :

= 164k ;

FE BIAS :

................................................. L}

VEE Vcc

47k

The FE output voltage (low frequency) is as follows;
Vre = 5.4 x (Va—VB)
= (iPD2 — iPD1) x 315kQ
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SONY CXA2550M/N

Tracking Error Amplifier

Each signal current from the photodiodes E and F is I-V converted and input to Pins 7 and 8 via a resistor
which determines the gain. The signal is amplified by the gain amplifier, operated by the tracking error
amplifier and then the (F-E) signal is output to Pin 11.

RF1 260k  Rr2 13k

96k
30k
W @ TE

»—\\\—o

270k 22k 4.7k

>
R1 R2

The balance adjustment is performed by varying the combined resistance value of the feedback resistors,
which are T type-configured at the E I-V amplifier, by using the external resistance value of El pin.

RF1 x RF2
F3

F 1-V amplifier feedback resistance value = Rr1 + Rr2 + = 403kQ

E I-V amplifier feedback resistance value = (Re1 // R1) + Re2 + (Re1// R) x Re
(Re3/l R2)

Leave EI pin open when the balance adjustment is not executed in this IC.
The gain for F I-V and E I-V amplifiers becomes the same when El pin is left open.
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SONY CXA2550M/N

Center Voltage Generation Circuit
This circuit provides the center potential when this IC is used at single power supply. The maximum current is
approximately £3mA. The output impedance is approximately 50Q.

Vcc

30k

30k

VEE

APC & Laser Power Control

Vcc

(9) LD_ON MICRO-
g COMPUTER
RF | 1.1Vp- /~\AGCCONT , MICRO-
(16) PP * 18 COMPUTER
J— N/
c3 -
v [
0.01
"1 rro 6k /
15 3
R9 -
s ||
RF
VEE
@) N
\/ RFTC AGCVTH
R13 . Cc4
M 1n

« APC VEE VEE

When the laser diode is driven by a constant current, the optical power output has extremely large negative
temperature characteristics. The APC circuit is used to maintain the optical power output at a constant level.
The laser diode current is controlled according to the monitor photo diode output.

APC is set to ON by connecting the LD_ON pin to Vcc; OFF by connecting it to Vcc.
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Application Circuit
* For single power supply +3.5V

SSpP
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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* LASER POWER CONTROL (LPC)

The RF level is stabilized by attaching an offset to the APC VL and controlling the laser power in sync with the
RF level fluctuations.

The RF O and RF | levels are compared and the larger of the two is smoothed by the RFTC's external CR.
This signal is then compared with the reference level.

The laser power is controlled by attaching an offset to VL according to the results of comparison with the
reference level.

Set the reference level to 670mV. (center voltage reference)

When the reference level is changed, connect the external resistor to the AGCVTH pin (Pin 1). The reference
level can be lowered by connecting the resistor between Pin 1 and the center output voltage or between Pin
20 and Vcc.

The AGCCONT pin (pin 18) is used to switch the level of the laser power control circuit; OFF, ON (laser power
limit of 30%) and ON (laser power limit of 50%)

Note) For the laser power limit, 50% is recommended for PD IC; 30% for LC.

AGCCONT LPC LPC limit VL variable range
H (Vce) OFF — Approximately 1.27V
M (VC or OPEN) ON 30% Approximately 1.27V + 350mV
L (VEg) ON 50% Approximately 1.27V + 570mV

Notes on Operation

1. Power supply
The CXA2550M/N can be used either at dual power supply or single power supply. The table below shows the
connection of power supply for each case.

Vcc VEE VvVC

Dual power supply +power supply | —power supply | GND

Single power supply | Power supply GND OPEN

2. RF amplifier

In this circuit, the IC internal phase compensation value is set so as to support the voltage output-type pickup.
Therefore, when the current output-type pickup is used, the capacitance of optical pickup and leads etc. are
attached to PD1 and PD2 pins and oscillation may occur.

3. laser power control

The RF level is stabilized by attaching an offset to the APC VL and controlling the laser power in sync with the
RF level fluctuations. Therefore, use this circuit in the state where the focus servo is applied.

The laser life is shortened by increasing the laser power when the less light is reflected from the disc. It is
recommended that the typical laser power value is set lower to maintain the laser life.

Take care of the laser maximum ratings when using the laser power control circuit.

— 66 —



SONY

CXA2550M/N

Package Outline Unit: mm
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CD Digital Signal Processor with Built-in Digital Servo

Description
The CXD3068Q is a digital signal processor LSI for
CD players. This LSl incorporates a digital servo.

Features

« All digital signal processings during playback are
performed with a single chip

« Highly integrated mounting possible due to a built-
in RAM

Digital Signal Processor (DSP) Block

 Playback mode supporting CAV (Constant Angular
Velocity)
« Frame jitter free
¢ 0.5% to 4x continuous playback possible
« Allows relative rotational velocity readout

» Wide capture range playback mode
« Spindle rotational velocity following method
e Supports 1x to 4x playback variable pitch

playback

« Bit clock, which strobes the EFM signal, is
generated by the digital PLL.

* EFM data demodulation

» Enhanced EFM frame sync signal protection

 Refined super strategy-based powerful error
correction
C1: double correction, C2: quadruple correction
Supported during 4% playback

 Noise reduction during track jumps

 Auto zero-cross mute

» Subcode demodulation and Sub-Q data error
detection

« Digital spindle servo

* 16-bit traverse counter

» Asymmetry correction circuit

» CPU interface on serial bus

« Error correction monitor signal, etc. output from a
new CPU interface

« Servo auto sequencer

* Fine search performs track jumps with high
accuracy

- Digital audio interface output

« Digital level meter, peak meter

« Bilingual supported

* VCO control mode

» CD TEXT data demodulation

» EFM playability reinforcement function

Digital Servo (DSSP) Block
» Microcomputer software-based flexible servo control
« Offset cancel function for servo error signal
 Auto gain control function for servo loop
» E:F balance, focus bias adjustment function
* Surf jump function supporting micro two-axis
* Tracking filter: 6 stages
Focus filter: 5 stages

Preliminary

80 pin QFP (Plastic)

Structure
Silicon gate CMOS IC

Absolute Maximum Ratings
e Supply voltage Vbb
« Input voltage Vi

-05t0+46 V
-05t0+46 V
(Vss — 0.5V to Vop + 0.5V)
-05t0+46 V
(Vss — 0.5V to Vop + 0.5V)
-55t0 +150 °C

e Output voltage Vo

» Storage temperature Tstg

* Supply voltage difference
Vss — AVss -0.3t0 +0.3 \%
Vop — AVop -0.3to +0.3 \%

Note) AVop includes XVpp and AVss includes XVss.

Recommended Operating Conditions
e Supply voltage Vbb 2.7t03.6 \%
» Operating temperature

Topr —20to +75 °C
I/O Capacitance
* Input pin Ci 9 (Max.) pF
e Output pin Co 11 (Max.) pF
¢ /O pin Cio 11 (Max.) pF
Note) Measurement conditions Vop = Vi =0V
fm = 1IMHz

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Pin Configuration
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Pin Description

Eic?. Symbol 1/0 Description

1 DVob0 — Digital power supply.

2 XRST I System reset. Reset when low.

3 MUTE I Mute input (low: off, high: on)

4 DATA I Serial data input from CPU.

5 XLAT I Latch input from CPU. Serial data is latched at the falling edge.

6 CLOK I Serial data transfer clock input from CPU.

7 SENS @) 1,0 SENS output to CPU.

8 SCLK I SENS serial data readout clock input.

9 | ATSK /o] 1,0 Anti-shock input/output.

10 | WFCK @) 1,0 WEFCK output.

11 | XUGF @) 1,0 XUGF output. MNTO or RFCK is output by switching with the command.
12 | XPCK @) 1,0 XPCK output. MNT1 is output by switching with the command.

13 | GFS @) 1,0 GFS output. MNT2 or XROF is output by switching with the command.

14 | C2PO @) 1,0 G2PO output. MNT3 or GTOP is output by switching with the command.
15 | SCOR (@) 1,0 Outputs a high signal when either subcode sync SO or S1 is detected.

16 | cam 0 1,0 i;Zf;?ahg:;zpiszumtbég% frequency division output for V16M in CAV-W mode
17 | WDCK 0] 1,0 Word clock output. f = 2Fs. GRSCOR is output by the command switching.
18 |DVssO |—| — Digital GND.

19 | COouT /o] 1,0 Track count signal I/O.

20 | MIRR /o] 1,0 Mirror signal 1/O.

21 | DFCT /ol 1,0 Detect signal I/O.

22 | FOK /ol 1,0 Focus OK signal 1/0.

23 | PWMI I Spindle motor external control input.

o4 | Lock ol 10 GFS is_ sampl_ed at 460Hz_; when GFS is_ high, this pin outputs a high signal.

' If GFS is low eight consecutive samples, this pin outputs low. Input when LKIN = 1.

25 | MDP O | 1,z 0 | Spindle motor servo control output.

26 | SSTP I Disc innermost track detection signal input.

27 | FSTO 0] 1,0 2/3 frequency division output for XTAI pin.

28 | DVopl — — Digital power supply.

29 | SFDR 0] 1,0 Sled drive output.

30 | SRDR 0] 1,0 Sled drive output.

31 | TFDR (@) 1,0 Tracking drive output.

32 | TRDR (@) 1,0 Tracking drive output.

33 | FFDR (@) 1,0 Focus drive output.
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Ei: Symbol I/0 Description

34 | FRDR @] 1,0 Focus drive output.

35 | DVssl — — Digital GND.

36 | TEST I Test. Normally, GND.

37 | TES1 I Test. Normally, GND.

38 | vC I Center voltage input.

39 | FE | Focus error signal input.

40 | SE I Sled error signal input.

41 | TE | Tracking error signal input.

42 | CE I Center servo analog input.

43 | RFDC | RF signal input.

44 | ADIO O | Analog | Test. No connected.

45 | AVssO — — Analog GND.

46 | IGEN | Constant current input for operational amplifier.
47 | AVbp0 — — Analog power supply.

48 | ASYO @] 1,0 EFM full-swing output. (low = Vss, high = Vop)
49 | ASYI | Asymmetry comparator voltage input.

50 | RFAC | EFM signal input.

51 | AVssl — — Analog GND.

52 | CLTV | Multiplier VCO1 control voltage input.

53 | FILO O | Analog | Master PLL filter output (slave = digital PLL).
54 | FILI | Master PLL filter input.

55 | PCO O| 1,7,0 | Master PLL charge pump output.

56 | AVbpl — — Analog power supply.

57 | BIAS I Asymmetry circuit constant current input.

58 | VCTL | Wide-band EFM PLL VCO?2 control voltage input.
so [viaw 1] 1,0 | Wi band e s vCOZ ol cuput Srves 2 i band
60 | VPCO O| 1,70 | Wide-band EFM PLL charge pump output.

61 | DVbp2 — — Digital power supply.

62 | ASYE | Asymmetry circuit on/off (low = off, high = on).
63 | MD2 I Digital Out on/off control (low = off, high = on).
64 | DOUT @] 1,0 Digital Out output.

65 | LRCK (@] 1,0 D/A interface. LR clock output. f = Fs

66 | PCMD (@] 1,0 D/A interface. Serial data output (two's complement, MSB first).
67 | BCK O 1,0 D/A interface. Bit clock output.
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Pin Symbol I/0 Description

No.

68 | EMPH 0 1,0 Qutputs a high S|g_nal when the playback disc has emphasis, and a low
signal when there is no emphasis.

69 | XTSL | Crystal selection input. Low when the crystal is 16.9344MHz; high when it is
33.8688MHz.

70 | DVss2 — — Digital GND.
Crystal oscillation circuit input. When the master clock is input externally,

71 | XTAl I . : L
input it from this pin.

72 | XTAO o] Crystal oscillation circuit output.

73 | SOUT (@) 1,0 Serial data output in servo block.

74 | SOCK @) 1,0 Serial data readout clock output in servo block.

75 | XOLT (@) 1,0 Serial data latch output in servo block.

76 | SQSO @) 1,0 Sub-Q 80-bit, PCM peak or level data outputs. CD TEXT data output.

77 | SQCK I SQSO readout clock input.

78 | SCSY I GRSCOR resynchronization input.

79 | SBSO (@) 1,0 Sub-Q P to W serial output.

80 | EXCK I SBSO readout clock input.

Notes)

* PCMD is a MSB first, two's complement output.

* GTOP is used to monitor the frame sync protection status. (High: sync protection window released.)

* XUGF is the frame sync obtained from the EFM signal, and is negative pulse. It is the signal before sync
protection.

« XPCK is the inverse of the EFM PLL clock. The PLL is designed so that the falling edge and the EFM signal
transition point coincide.

» The GFS signal goes high when the frame sync and the insertion protection timing match.

* RFCK is derived from the crystal accuracy, and has a cycle of 136ps. (during normal speed)

» C2PO represents the data error status.

* XROF is generated when the 32K RAM exceeds the +28F jitter margin.

Combination of Monitor Pin Outputs

Command bit
MTSL1 MTSLO

Output data

0 0 XUGF XPCK GFS C2PO
0 1 MNTO MNT1 MNT2 MNT3
1 0 RFCK XPCK XROF GTOP
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Electrical Characteristics

1. DC Characteristics (Vop = AVop = 3.3 0.3V, Vss = AVss = 0V, Topr = —20 to +75°C)
" . .. | Applicabl
Item Conditions Min. Typ. Max. Unit piaz icable
High level VIH1 0.7VbD \%
Input voltage (1) 0,
Low level ViL1 0.2Vop | V
High level VIH2 0.8VbD \%
Input voltage (2) Vi< 5.5V B
Low level ViL2 0.2Vop | V
High level VIH3 0.8VbD \%
Input voltage (3) Vis 525\./ ]
Low level ViLs Schmitt input 0.2Vop | V
Input voltage (4) VINg Analog input Vss VoD v |G
High level VOH1 = _ Vop - 0.4 Vobp V |
Output voltage (1) lon _ AmA Eb, '
Low level Vour | loL=4mA 0 0.4 v
High level VoH2 =_ Vob — 0.5 VbD \%
Output voltage (2) lon _ 0.28mA 574
Low level Vo2 | loH=0.36mA 0 0.4 v
Input leak current (1) ILiz x; Vss or -10 10 pA | O, O
Input leak current (2) ILi2 Vi=0to 5.5V -10 10 A | [, B
Input leak current (3) ILiz Vi=Vssor -40 40 A | [b
VoD
Vi =0.25VoDp
— (5
Input leak current (4) ILI4 t0 0.75V00 40 40 HA
Tri-state pin output leak current ILo x; Vss or -40 40 A | [B

1-1. Applicable pins and classification

(i cMOS level input pins:
TEST, TES1
2 cMOS level input pins:
MUTE, SCSY, PWMI, DATA, XLAT, SSTP, XTSL
(3 cMOS Schmitt input pins:
ASYE, EXCK, V16M, SQCK, XRST, CLOK, SCLK
[k Analog input pins (1):
VCTL, ASYI, CLTV, FILI
5 Analog input pins (2):
VC, FE, SE, TE, CE, RFDC
(6 Normal output pins (1):
V16M, SQSO, C4M, WDCK, FSTO, SOUT, SOCK, XOLT, FSTO, SQSO, WFCK, XUGF, XPCK, GFS,
C2PO, SCOR, SFDR, SRDR, TFDR, TRDR, FRDR, ASYO, DOUT, LRCK, PCMD, BCK, EMPH
Normal output pin (2):
FILO
(3 Tri-state output pins:
VPCO, SENS, MDP, FFDR, PCO
Normal input/output pins:
ATSK, COUT, MIRR, DFCT, FOK, LOCK

Note) When the external pull-down resistors are connected to the pins 2 and [3, the resistance applied to
these pins should be 5kQ or less in total.
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2. AC Characteristics

(1) XTAI pin

(a) When using self-excited oscillation

(Topr = =20 to +75°C, Vobo = AVop = 3.3 £ 0.3V)

Item Symbol Min. Typ. Max. Unit
Oscillation fuiax 7 34 MHz
frequency

(b) When inputting pulses to XTAI pin

(Topr = —20 to +75°C, Vop = AVop = 3.3 £ 0.3V)

(c) When inputting sine waves to XTAI pin via a capacitor

(Topr =-20to +75°C, Vbp = AVpp = 3.3 £ 0.3V)

Iltem Symbol Min. Typ. Max. Unit
H!gh level pulse twHX 13 500 ns
width
Lc.)W level pulse twix 13 500 ns
width
Pulse cycle tex 26 1000 ns
Input high level | ViHx Vob — 1.0 \%
Input low level ViLx 0.8 \%
Rlse_ time, R, tF 10 ns
fall time

t.:.: 1

Iltem

Symbol

Min.

Typ.

Max.

Unit

Input amplitude

Vi

2.0

Vop + 0.3

Vp-p
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(2) CLOK, DATA, XLAT, SQCK and EXCK pins

(Vpp = AVpp = 3.3 £0.3V, Vss = AVss = 0V, Topr = —-20 to +75°C)

ltem Symbol Min. Typ. Max. Unit
Clock frequency fck 0.65 MHz
Clock pulse width twek 750 ns
Setup time tsu 300 ns
Hold time tH 300 ns
Delay time to 300 ns
Latch pulse width twi 750 ns
EXCK SQCK frequency fr 0.65Not) | MHz
EXCK SQCK pulse width twr 750 Note) ns
COUT frequency (for input) & | fr 65 kHz
COUT pulse width (for input) & | twr 75 Hs

Honly when $44 and $45 are executed.

N e

DATH, }5::1

HLAT oo :

EXCH :

SOCH | | | | |
couT !

o 1T

- SR S S
PhU: M

Note) In quasi double-speed playback mode, except when SQSO is Sub Q Read, the SQCK maximum
operating frequency is 300kHz and its minimum pulse width is 1.5us.
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(3) SCLK pin
XL AT | |
Coome PR
s L L]
CLK,
]
gl Fead Cul Dak
(NS T e
ltem Symbol Min. Typ. Max. Unit
SCLK frequency fscLk 16 MHz
SCLK pulse width tspw 31.3 ns
Delay time toLs 15 Hs

(4) COUT, MIRR and DFCT pins

Operating frequency

(Vop = AVpop = 3.3 £ 0.3V, Vss = AVss = 0V, Topr =20 to +75°C)

Signal Symbol Min. Typ. Max. Unit | Conditions
COUT maximum operating frequency | fcout 40 kHz i
MIRR maximum operating frequency | fmirr 40 kHz B
DFCT maximum operating frequency | forctH 5 kHz ]

[ When using a high-speed traverse TZC.

B

When the RF signal continuously satisfies the following conditions during the above traverse.
* A=0.11Vop to 0.23VbD

B
A+B "™

< 25%

3 During complete RF signal omission.
When settings related to DFCT signal generation are Typ.
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SONY CXD3068Q

[1] CPU Interface

§ 1-1. CPU Interface Timing

¢ CPU interface
This interface uses DATA, CLOK and XLAT to set the modes.
The interface timing chart is shown below.

TAON 4 Or mong

D AT iy jDD ------ :I: IDH:{DW}{DBJ:{DHIDEEXDEJ){:ID{}{

H—éﬂ_ﬁma ar mone
AL AT | |
Psyh16r1 j vl

e The internal registers are initialized by a reset when XRST = 0.
Note) Be sure to set SQCK to high when XLAT is low.

§ 1-2. CPU Interface Command Table

Total bit length for each register

Register Total bit length
Oto2 8 bits
3 8 to 24 bits
4106 16 bits
7 20 bits
8 28 bits
9 28 bits
A 28 bits
B 24 bits
C 28 bits
D 20 bits
E 20 bits
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Command Table ($0X to 1X)

Reg-
ister

Command

Address

Data 1

Data 2

Data 3

Data 4

Data 5

D23 to D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

FOCUS
CONTROL

0000

FOCUS SERVO ON
(FOCUS GAIN NORMAL)

FOCUS SERVO ON
(FOCUS GAIN DOWN)

FOCUS SERVO OFF,
oV OUT

FOCUS SERVO OFF, FOCUS
SEARCH VOLTAGE OUT

FOCUS SEARCH
VOLTAGE DOWN

FOCUS SEACH
VOLTAGE UP

TRACKING
CONTROL

0001

ANTI SHOCK ON

ANTI SHOCK OFF

BRAKE ON

BRAKE OFF

TRACKING GAIN NORMAL

TRACKING GAIN UP

TRACKING GAIN UP
FILTER SELECT 1

TRACKING GAIN UP
FILTER SELECT 2

—: Don't care

ANOS
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Command Table ($2X to 3X)

Reg-
ister

Command

Address

Data 1

Data 2

Data 3

Data 4

Data 5

D23 to D20

D19

D18

D17

D16

D15

D14 | D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

TRACKING
MODE

0010

TRACKING SERVO OFF

TRACKING SERVO ON

FORWARD TRACK JUMP

REVERSE TRACK JUMP

SLED SERVO OFF

SLED SERVO ON

FORWARD SLED MOVE

REVERSE SLED MOVE

Reg-
ister

Command

Address

Data 1

Data 2

Data 3

Data 4

Data 5

D23 to D20

D19

D18

D17

D16

D15

D14 | D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

SELECT

0011

0

SLED KICK LEVEL
(+1 x basic value) (Default)

SLED KICK LEVEL
(x2 x basic value)

SLED KICK LEVEL
(£3 x basic value)

SLED KICK LEVEL
(¢4 x basic value)

—: Don't care
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Command Table ($340X)

Reg-
ister

Command

Address 1

Address 2

Address 3

Address 4

Data 1

Data 2

D23 to D20

D19 to D16

D15 to D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

SELECT

0011

0100

0000

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K00)
SLED INPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K01)
SLED LOW BOOST FILTER A-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K02)
SLED LOW BOOST FILTER A-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K03)
SLED LOW BOOST FILTER B-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K04)
SLED LOW BOOST FILTER B-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K05)
SLED OUTPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K06)
FOCUS INPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K07)
SLED AUTO GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K08)
FOCUS HIGH CUT FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K09)
FOCUS HIGH CUT FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KOA)
FOCUS LOW BOOST FILTER A-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KOB)
FOCUS LOW BOOST FILTER A-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KOC)
FOCUS LOW BOOST FILTER B-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KOD)
FOCUS LOW BOOST FILTER B-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KOE)
FOCUS PHASE COMPENSATE FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KOF)
FOCUS DEFECT HOLD GAIN

ANOS
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Command Table ($341X)

Reg-
ister

Command

Address 1

Address 2

Address 3

Address 4

Data 1

Data 2

D23 to D20

D19 to D16

D15to D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

SELECT

0011

0100

0001

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K10)
FOCUS PHASE COMPENSATE FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K11)
FOCUS OUTPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K12)
ANTI SHOCK INPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K13)
FOCUS AUTO GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K14)
HPTZC / AUTO GAIN HIGH PASS FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K15)
HPTZC / AUTO GAIN HIGH PASS FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K16)
ANTI SHOCK HIGH PASS FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K17)
HPTZC / AUTO GAIN LOW PASS FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K18)
FIX

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K19)
TRACKING INPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K1A)
TRACKING HIGH CUT FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K1B)
TRACKING HIGH CUT FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K1C)
TRACKING LOW BOOST FILTER A-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K1D)
TRACKING LOW BOOST FILTER A-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K1E)
TRACKING LOW BOOST FILTER B-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K1F)
TRACKING LOW BOOST FILTER B-L
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Command Table ($342X)

Reg-
ister

Command

Address 1

Address 2

Address 3

Address 4

Data 1

Data 2

D23 to D20

D19 to D16

D15to D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

SELECT

0011

0100

0010

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K20)
TRACKING PHASE COMPENSATE FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K21)
TRACKING PHASE COMPENSATE FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K22)
TRACKING OUTPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K23)
TRACKING AUTO GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K24)
FOCUS GAIN DOWN HIGH CUT FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K25)
FOCUS GAIN DOWN HIGH CUT FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K26)
FOCUS GAIN DOWN LOW BOOST FILTER A-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K27)
FOCUS GAIN DOWN LOW BOOST FILTER A-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K28)
FOCUS GAIN DOWN LOW BOOST FILTER B-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K29)
FOCUS GAIN DOWN LOW BOOST FILTER B-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K2A)
FOCUS GAIN DOWN PHASE COMPENSATE FILTER A

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K2B)
FOCUS GAIN DOWN DEFECT HOLD GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K2C)
FOCUS GAIN DOWN PHASE COMPENSATE FILTER B

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K2D)
FOCUS GAIN DOWN OUTPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K2E)
NOT USED

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K2F)
NOT USED
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Command Table ($343X)

Reg- Address 1 | Address 2 | Address 3 Address 4 Data 1 Data 2

) Command

Ister D23 to D20 |D19to D16|D15to D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 0 O [KD7|KD6 | KDS | KD4 | KD3 | KD2 | KD1|KDO glfzIEAI\DNIINIID:’ﬁ¥¢3(AII(I\?(()V)VhenTGup2 is accessed with SFSK = 1)
0| o| o 1 |ko7|kpe|kDs|kD4|KD3|KD2|KD1 | KDO iﬁﬁ:\ﬂsagzi(fg\l/\)/ PASS FILTER B
0| o| 1| o |ko7|koe|kDs|kD4|KD3|KD2|KD1 | KDO Egﬁ'\ijDQSA (K32)
0 0 1 1 |KD7|KD6 | KD5 | KD4 | KD3 | KD2 | KD1 | KDO iml'\ﬂsﬁgTCAK(ﬁ?gL PASS FILTER B.H
0 1] 0 0 | KD7|KD6 | KD5 | KD4 | KD3 | KD2 | KD1 | KDO iﬁ?fﬁsﬁg&(ﬁf& PASS FILTER B-L
0| 1| o | 1 |ko7|kpe|kDs|kD4|KD3|KD2|KD1 | KDO ,}:m:\ﬂsagc/?((ﬁ?m COMPARATE GAIN
0 ! 1 O | KD7| KD6| KDS | KD4 | KD3| KD2 | KD1 | KDO $§22AK?££%%§6LP2 HIGH CUT FILTER A

s | seLecT 0011 0100 0011 0 1 1 1 | KD7 | KD6 | KDS| KD4 | KD3 | KD2| KD1 | KDO $§2g|<lljr\?;2%|3\17bp2 HIGH CUT FILTER B
1 o0 0 | KD7| KD6| KDS | KD4 | KD3 | KD2 | KD1 | KDO g/ﬁ&?ﬁéé%iﬁbpz LOW BOOST FILTER A-H
1 o0 1 | KD7 | KD6 | KDS| KD4 | KD3 | KD2| KDL | KDO ﬁﬁgﬁrﬁg@%iﬁbpz LOW BOOST FILTER A-L
! 0 1 O | KD7 | KD6| KDS | KD4 | KD3 | KD2 | KD1 | KDO $§:2AK[|)I\TCT5AG%iJABJP2 LOW BOOST FILTER B-H
1 0 1 1 | KD7 | KD6 | KDS| KD4 | KD3 | KD2| KDL | KDO '}?IF;:EZAKIIDI\/T(;A&-%I%IBL)JPZ LOW BOOST FILTER B-L
! o O | KD7| KD6| KDS | KD4 | KD3 | KD2 | KD1 | KDO '}?s:&:rj\léTéA(lﬁucg PHASE COMPENSATE FILTER A
1 1o 1 | KD7 | KD6 | KDS| KD4 | KD3 | KD2| KD1 | KDO '}?s:&:rj\l/g&(lﬁ?g PHASE COMPENSATE FILTER B
1] 1] 1| o |kp7|kps|KDs|kpa|kD3|KD2|KD1|KDO gﬁg"K'?ﬁgAG%ilE&P OUTPUT GAIN
1 1 1 1 |KD7|KD6 | KD5 | KD4 | KD3 | KD2 | KD1 | KDO EEAT'\GSDQSA (K3F)
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Command Table ($344X)

Reg-
ister

Command

Address 1

Address 2

Address 3

Address 4

Data 1

Data 2

D23 to D20

D19 to D16

D15 to D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

SELECT

0011

0100

0100

0

0

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K40)
TRACKING HOLD FILTER INPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K41)
TRACKING HOLD FILTER A-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K42)
TRACKING HOLD FILTER A-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K43)
TRACKING HOLD FILTER B-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K44)
TRACKING HOLD FILTER B-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K45)
TRACKING HOLD FILTER OUTPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K46)
TRACKING HOLD INPUT GAIN
(when TGup2 is accessed with THSK = 1)

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K47)
NOT USED

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K48)
FOCUS HOLD FILTER INPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K49)
FOCUS HOLD FILTER A-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K4A)
FOCUS HOLD FILTER A-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K4B)
FOCUS HOLD FILTER B-H

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (KA4C)
FOCUS HOLD FILTER B-L

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K4D)
FOCUS HOLD FILTER OUTPUT GAIN

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K4E)
NOT USED

KD7

KD6

KD5

KD4

KD3

KD2

KD1

KDO

KRAM DATA (K4F)
NOT USED

oS

0890£axXd



Command Table ($348X to 34FX)

R Address 1 Address 2 Data 1 Data 2 Data 3
eg-
) Command
Ister D23to D20| D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 D11 | D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 0 0 0 |PGFS1|PGFSO[PFOK1|PFOKO| O 0 0 [MRS| MRT1|[MRTO| O 0 PGFS, PFOK, RFAC
1 0 1 1 |SFBK1|SFBK2| O 0 0 0 0 0 0 0 0 0 Booster Surf Brake
1 1 0 O | THBON|FHBON [TLBION[FLBION|TLB20ON| O |HBST1|HBSTO| LB1S1|LB1S0|LB2S1|LB2S0| Booster
1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
3 SELECT 0011 0 1 0 0 1 1 1 0 |IDFSL3|IDFSL2|IDFSL1{IDFSLO| O 0 |[IDFT1{IDFTO| O 0 0 0
Address 2 Data 1 Data 2 Data 3
D15 | D14 |D13 | D12 (D11 | D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 0 |FBLY9|FBL8|FBL7|FBL6|FBL5|FBL4|FBL3 |FBL2|FBL1| — | FCS Bias Limit
1 1 1 1 0 1 |FB9 | FB8 |FB7 |FB6 | FB5|FB4 | FB3 |FB2 | FB1 | — | FCS Bias Data
0 0O |[TVO|TV8 |TV7 |TV6 | TV5|TV4 | TV3 | TV2 | TV1 | TVO | Traverse Center Data

—: Don't care
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Command Table ($35X to 3FX)

Address 1 Address 2 Data 1 Data 2 Data 3
Register| Command
D230 D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 | D7 D6 | D5 D4 | D3 D2 D1 DO
0011 1 1 1 1 1 0 0 0 | SYG3| SYG2| SYG1| SYGO Fl Fi Fl Fl Fl Fl Fl Fl Syst GAIN
FzB3 FzB2|FzB1|FzB0 FzA3|FzA2| FzA1| FzAo| SY*€™
Address Data 1 Data 2 Data 3 Data 4
D230 D20 | D19 |D18 (D17 |D16 |D15 |D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 | D3 D2 D1 DO

0 1 0 1 FT1 | FTO |FS5 | FS4 | FS3 | FS2 | FS1 | FSO | FTZ | FG6 | FG5 | FG4 | FG3 |FG2 | FG1 | FGO | FCS search, AGF

0 1 1 0 |[TDzZC|DTZC|TJ5 | TJ4 | TJI3 | TJ2 | TI1 | TJO [SFIP|TG6 | TG5| TG4 | TG3 [ TG2 | TG1 | TGO | TRK jump, AGT

0 1 1 1 |FZSH|FZSL|SM5 | SM4 | SM3| SM2 | SM1 | SMO | AGS | AGJ |AGGF|AGGT|AGV1 |AGV2|AGHS|AGHT| FZC, AGC, SLD move

1 0 0 0 |VCLM|VCLC|FLM |FLCO|RFLM| RFLC | AGF | AGT [DFSW|LKSW|TBLM|TCLM|FLC1 [TLC2|TLC1|TLCO| DC measure, cancel

1 0 0 1 |DAC |SD6|SD5|SD4|SD3|SD2|SD1|SD0| O 0 0 0 0 0 0 0 Serial data read out
FCS Bias, Gain,

3 SELECT 0011 1 0 1 0 0 |FBON|FBSS|FBUP|FBV1|FBVO|FIFZC|TJDO|FPS1|FPSO(TPS1{TPSO| O |SJHD|INBK|MTIO .

Surf jump/brake

1 0 1 1 |SFO2|SFO1|SDF2|SDF1|MAX2|MAX1|SFOX | BTF |D2V2|D2V1|D1V2|D1V1|RINT| 0 0 0 Mirr, DFCT, FOK

1 1 0 0 |COSS|COTS|CETZ|CETF|COT2| COT1 |[MOT2| O |BTS1|BTSO|MRC1|MRCO| O 0 0 0 TZC, Cout, Bottom, Mirr

1 1 0 1 | SFID |SFSK|THID|THSK| 0O |TLD2|TLD1|TLDO| O 0 0 0 0 0 0 0 SLD filter

1 1 1 0 |FINM|F1DM|F3NM| F3DM | TINM|TIUM|T3NM|T3UM|DF1S|TLCD| O |LKIN|COIN|MDFI|MIRI [XT1D| Filter

1 1 1 1 0 |AGC4|XT4D|XT2D| O |DRR2|DRR1|DRRO| O |ASFG|FTQ| 1 0 0 |AGHF|ASOT] Clock, others

Note) Be sure to set D4 (Data2) of $3F to 1 for CXD3068Q.
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Command Table ($4X to EX)

Address Datal Data2 Data3 Data4
Register Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
4 Auto sequence 0 1 0 0 AS3 AS2 AS1 ASO MT3 | MT2 | MT1 | MTO | LSSL 0 0 0 O 0 [} ]
Blind (A, E),
5 Brake (B), 0 1 0 1 TR3 TR2 TR1 TRO 0 0 0 0 0 0 0 0 O 0 [} ]
Overflow (C, G)
Sled KICK,
6 BRAKE (D), 0 1 1 0 SD3 SD2 SD1 SDO KF3 KF2 KF1 KFO 0 0 0 0 O 0 [} |
KICK (F)
Auto sequence (N)
7 track jump count 0 1 1 1 |32768 | 16384 | 8192 | 4096 | 2048 | 1024 | 512 256 128 64 32 16 8 4 2 1
setting
MODE CD- |DOUT |DOUT VCO VCO VCO1 | XvCo2
8 specification ! 0 0 0 ROM | Mute |Mute-F WSEL SEL1 ASHS |SOCTO SEL2 KSL3 | KSL2 | KSL1 | KSLO 0 CSO | THRU 0
Function DSPB | ASEQ BiliGL | BiliGL
9 specification ! 0 0 ! ! ON/OFF | ON/OFF L MAIN | SuUB FLFC ! 0 0 0 0 1 0 0 1
Audio CTRL 0 0 Mute | ATT | PCT1 | PCT2 0 SOC2 0 0 0 0 0 1 0 0
EFM playability 1 0 1 1 |aroten| 1 1 1 1 0 1 0 0 0 1 0
reinforcement
A setting
Sync expanding 1 0 1 0 1 1 0 0 AVW 0 SFP5 | SFP4 | SFP3 | SFP2 | SFP1 | SFPO O 0 [} ]
specification
DSP | DSSP | ASYM
Sleep setting 1 L 0 1 |ADCPS|g eEp|sLEEP|SLEER| = - - - 0 . .
. . VARI | VARI
Variable pitch 1 1 1 0 ON USE 0 0 ] O O O a m] ] O
g | [fraversemonitor| 0 1 1 [32768 |16384| 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 8 4 2 1
counter setting
Spindle servo Gain | Gain | Gain | Gain | Gain | Gain
C coefficient setting 1 1 0 0 MDP1 | MDPo | MDs1 | MDSo [DCLvlDeLVo PCC1 | PCCO | SFP3 | SFP2 | SFP1 | SFPO | SRP3 | SRP2 | SRP1 | SRPO
CLVS VP VP
D CLV CTRL 1 1 0 1 0 B TP Gain VP7 VP6 VP5 VP4 | VP3 VP2 VP1 VPO cTLL | cTLo 0 0
E SPD mode 1 1 1 0 CM3 | CM2 | CM1 | CMO |[EPWM|SPDC| ICAP | SFSL | vC2C | HIFC |LPWR|VPON Gain | Gain 0 INV
CAV1 | CAVO VPCO

[0 0O Don't care
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Command Table ($4X to EX) cont.

Reg- Data 5 Data 6 Data 7
. Command Address Data 1 Data 2 Data 3 Data 4
Ister D7 D6 D5 D4 D3 D2 D1 DO D3 D2 D1 DO
8 MODE 1000 erca | SCOR| scsy [socTi| TxoN [Txout|ouTLi|ouTio| — — — —
specification SEL
g | Function 1001 0 0 0 0 0 0 0 o | — | — | — | —
specification
Audio CTRL 00 OO 0 0 0 0 0 0 0 0 — — — —
A — 1010
EFM playability 1011 1 0 0 0 0 0 0 0 1 0 0 0
reinforcement semng
g | Traversemonitor |, gy 0 0o |mTstijmTsto] — | — | — | — | — | — | = | —
counter settlng
c | Spindlesevo 1100 EDC7 | EDC6 | EDCS | EDC4 | EDC3 | EDC2 | EDC1 |EDCO| — | — | — | —
coefficient setting
8§ 1-3. CPU Command Presets —: Don't care
Command Preset Table ($0X to 34X)
Reg- Address Data 1 Data 2 Data 3 Data 4 Data 5
. Command
Ister D23to D20| D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FOCUS FOCUS SERVO OFF,
O | contROL [ 0000 | O ) 0 0 p O —F— =)= | —|— | = |— | —|—|—|—| == |~ |~ |ovour
TRACKING TRACKING GAIN UP
1 - — i _ _ — i _ - — i — i — i _
conTROL | 0001 | O | 0O 0O} 1 FILTER SELECT 1
TRACKING TRACKING SERVO OFF
2 0010 - - =] =] =l =l =] =] === =1]=1]=1=
MODE N A I SLED SERVO OFF
Reg- Address Data 1 Data 2 Data 3 Data 4 Data 5
. Command
Ister D23to D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DO | DO
SLED KICK LEVEL
0011 0 0 0 S e e e e Bl e e e e e e i e (+1 x basic value) (Default)
Address 1 Address 2 Address 3 Data 1 Data 2
3 SELECT
D23to D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DO | DO
- KRAM DATA
0011 0 1 0 0 0 See "Coefficient ROM Preset Values Table".
($3400XX to $344fXX)

—: Don't care
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Command Preset Table ($348X to 34FX)

Reg- Address 1 Address 2 Data 1 Data 2 Data 3
) Command
Ister D23to D20| D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 | D3 D2 D1 DO
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 PGFS, PFOK, RFAC
1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 Booster Surf Brake
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Booster
1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
3 SELECT 0011 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Address 2 Data 1 Data 2 Data 3
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 | D6 | D5 | D4 D3 | D2 D1 | DO
1 0 0 0 0 0 0 0 0 0 0 0 FCS Bias Limit
1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 FCS Bias Data
0 0 0 0 0 0 0 0 0 0 0 0 Traverse Center Data

oS
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Command Preset Table ($35X to 3FX)

Reg- Address1 Address2 Datal Data2 Data3
. Command
Ister D230 D20 | D19 | D18 | D17 | D16 | D15 (D14 | D13 | D12| D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0011 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 System GAIN
Address Datal Data2 Data3 Data4
D230 D20 | D19 |D18 |D17 |D16 |D15 |D14 |D13 | D12 (D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 0 1 0 1 1 0 0 0 0 0 1 0 1 1 0 1 FCS search, AGF
0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 1 1 1 0 | TRK jump, AGT
0 1 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 0 1 0 FZC, AGC, SLD move
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DC measure, cancel
1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Serial data read out
3 | SELECT 0011 |1 ]|o|1loflo|lo]lololo|lo|lolo|lo|lo|o|o|o]|o]| o] o]RCSBiasacan
Surf jump/brake
1 0 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 Mirr, DFCT, FOK
1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 TZC, Cout, Bottom, Mirr
1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SLD filter
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Filter
1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Clock, others
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Command Preset Table ($4X to EX)

Reg- Address Datal Data2 Data3 Data4
) Command
ister D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
4 Auto sequence 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | O 0 O
Blind (A, E),
5 Brake (B), 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 O O O O
Overflow (C, G)
Sled KICK,
6 BRAKE (D), 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 O O ] O
KICK (F)
Auto sequence(N)
7 track jump 0 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
count setting
8 MOD.E . 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
specification
Function
9 specification 1 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0 1
Audio CTRL 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0
EFM playability
reinforcement 1 0 1 1 0 1 1 1 1 0 1 0 0 0 1 0
A setting
Sync expanding 1 0 1 0 1 1 0 0 0 0 0 0 1 1 0 0 O ] ] O
specification
Sleep setting 1 1 0 1 0 0 0 0 ] O O O O O O ]
Variable pitch 1 1 1 0 0 0 0 0 O O O O O O O O
Traverse
monitor
B counter setting 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Spindle servo
C coefficient 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1
setting
D CLV CTRL 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E SPD mode 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

[0 0 Don't care
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Command Preset Table ($4X to EX)

Reg- Data 5 Data 6 Data 7
) Command Address Data 1 Data 2 Data 3 Data 4
Ister D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
g | MODE 1000 0 0 0 0 0 0 0 o | — | = | = | =
specification
Function
9 0 0 0 0 0 0 0 0 — — — —
specification 1001
Audio CTRL 0 0 OO 0 0 0 0 0 0 0 0 — — — —
A — 1010
EF_:M playab|l|tyl 1011 0 0 0 0 0 0 0 0 0 0 0 0
reinforcement setting
Traverse monitor
B ) 0 0 0 0 — — — — — — — —
counter setting 1011
Spindle servo
C - ) 0 0 0 0 0 0 0 0 — — — —
coefficient setting 1100
—: Don't care
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<Coefficient ROM Preset Values Table (1)>

ADDRESS | DATA CONTENTS
K00 EO SLED INPUT GAIN
K01 81 SLED LOW BOOST FILTER A-H
K02 23 SLED LOW BOOST FILTER A-L
KO3 7F SLED LOW BOOST FILTER B-H
K04 BA SLED LOW BOOST FILTER B-L
K05 10 SLED OUTPUT GAIN
K06 14 FOCUS INPUT GAIN
K07 30 SLED AUTO GAIN
KO8 7F FOCUS HIGH CUT FILTER A
K09 46 FOCUS HIGH CUT FILTER B
KOA 81 FOCUS LOW BOOST FILTER A-H
KOB 1C FOCUS LOW BOOST FILTER A-L
KOC 7F FOCUS LOW BOOST FILTER B-H
KOD 58 FOCUS LOW BOOST FILTER B-L
KOE 82 FOCUS PHASE COMPENSATE FILTER A
KOF 7F FOCUS DEFECT HOLD GAIN
K10 4E FOCUS PHASE COMPENSATE FILTER B
K11 32 FOCUS OUTPUT GAIN
K12 20 ANTI SHOCK INPUT GAIN
K13 30 FOCUS AUTO GAIN
K14 80 HPTZC / Auto Gain HIGH PASS FILTER A
K15 77 HPTZC / Auto Gain HIGH PASS FILTER B
K16 80 ANTI SHOCK HIGH PASS FILTER A
K17 77 HPTZC / Auto Gain LOW PASS FILTER B
K18 00 FixU
K19 F1 TRACKING INPUT GAIN
K1A 7F TRACKING HIGH CUT FILTER A
K1B 3B TRACKING HIGH CUT FILTER B
K1C 81 TRACKING LOW BOOST FILTER A-H
K1D 44 TRACKING LOW BOOST FILTER A-L
K1E 7F TRACKING LOW BOOST FILTER B-H
K1F 5E TRACKING LOW BOOST FILTER B-L
K20 82 TRACKING PHASE COMPENSATE FILTER A
K21 44 TRACKING PHASE COMPENSATE FILTER B
K22 18 TRACKING OUTPUT GAIN
K23 30 TRACKING AUTO GAIN
K24 7F FOCUS GAIN DOWN HIGH CUT FILTER A
K25 46 FOCUS GAIN DOWN HIGH CUT FILTER B
K26 81 FOCUS GAIN DOWN LOW BOOST FILTER A-H
K27 3A FOCUS GAIN DOWN LOW BOOST FILTER A-L
K28 7F FOCUS GAIN DOWN LOW BOOST FILTER B-H
K29 66 FOCUS GAIN DOWN LOW BOOST FILTER B-L
K2A 82 FOCUS GAIN DOWN PHASE COMPENSATE FILTER A
K2B 44 FOCUS GAIN DOWN DEFECT HOLD GAIN
K2C 4E FOCUS GAIN DOWN PHASE COMPENSATE FILTER B
K2D 1B FOCUS GAIN DOWN OUTPUT GAIN
K2E 00 NOT USED
K2F 00 NOT USED

UFix indicates that normal preset values should be used.
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<Coefficient ROM Preset Values Table (2)>

ADDRESS| DATA CONTENTS
K30 80 SLED INPUT GAIN (Only when TRK Gain Up2 is accessed with SFSK = 1.)
K31 66 ANTI SHOCK LOW PASS FILTER B
K32 00 NOT USED
K33 7F ANTI SHOCK HIGH PASS FILTER B-H
K34 6E ANTI SHOCK HIGH PASS FILTER B-L
K35 20 ANTI SHOCK FILTER COMPARATE GAIN
K36 7F TRACKING GAIN UP2 HIGH CUT FILTER A
K37 3B TRACKING GAIN UP2 HIGH CUT FILTER B
K38 80 TRACKING GAIN UP2 LOW BOOST FILTER A-H
K39 44 TRACKING GAIN UP2 LOW BOOST FILTER A-L
K3A 7F TRACKING GAIN UP2 LOW BOOST FILTER B-H
K3B 77 TRACKING GAIN UP2 LOW BOOST FILTER B-L
K3C 86 TRACKING GAIN UP PHASE COMPENSATE FILTER A
K3D oD TRACKING GAIN UP PHASE COMPENSATE FILTER B
K3E 57 TRACKING GAIN UP OUTPUT GAIN
K3F 00 NOT USED
K40 04 TRACKING HOLD FILTER INPUT GAIN
K41 7F TRACKING HOLD FILTER A-H
K42 7F TRACKING HOLD FILTER A-L
K43 79 TRACKING HOLD FILTER B-H
K44 17 TRACKING HOLD FILTER B-L
K45 6D TRACKING HOLD FILTER OUTPUT GAIN
K46 00 TRACKING HOLD FILTER INPUT GAIN
(Only when TRK Gain Up2 is accessed with THSK = 1.)
K47 00 NOT USED
K48 02 FOCUS HOLD FILTER INPUT GAIN
K49 7F FOCUS HOLD FILTER A-H
K4A 7F FOCUS HOLD FILTER A-L
K4B 79 FOCUS HOLD FILTER B-H
K4aC 17 FOCUS HOLD FILTER B-L
K4D 54 FOCUS HOLD FILTER OUTPUT GAIN
KA4E 00 NOT USED
K4F 00 NOT USED
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§ 1-4. Description of SENS Signals

SENS output

Microcomputer

serial register ASEQ =0 ASEQ =1 Output data length
(latching not required)

$0X 4 FzC —
$1X z AS (Anti Shock) —
$2X 4 TZC —
$30 to 37 4 SSTP —
$38 z AGOKU —
$38 z XAVEBSYU —
$3904 Z TE Avrg Reg. 9 bits
$3908 Z FE Avrg Reg. 9 bits
$390C Z VC Avrg Reg. 9 bits
$391C Z TRVSC Reg. 9 bits
$391D 4 FB Reg. 9 hits
$391F z RFDC Avrg Reg. 8 bits
$3A 4 FBIAS Count STOP —
$3B to 3F 4 SSTP —
$4X 4 XBUSY —
$5X 4 FOK —
$6X 4 0 —
$AX GFS GFS —
$BX COMP COMP —
$CX COouT COouT —
$EX 0OV64 ov64 —
e |, : -

Ug38 outputs AGOK during AGT and AGF command settings, and XAVEBSY during AVRG measurement.
SSTP is output in all other cases.
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Description of SENS Signals

SENS output

4 The SENS pin is high impedance.

XBUSY Low while the auto sequencer is in operation, high when operation terminates.

FOK Outputs the same signal as the FOK pin.
High for "focus OK".

GFS High when the regenerated frame sync is obtained with the correct timing.

COMP Counts the number of tracks set with Reg.B.
High when Reg.B is latched, low when the initial Reg.B number is counted through COUT.
Counts the number of tracks set with Reg.B.

couTt High when Reg.B is latched, toggles each time the Reg.B number is counted through COUT. While
$44 and $45 are being executed, toggles with each COUT 8-count instead of the Reg.B number.

ovea Low when the EFM signal is lengthened by 64 channel clock pulses or more after passing

through the sync detection filter.
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The meaning of the data for each address is explained below.

$4X commands

Register name Data 1 Data 2 Data 3
4 Command MAX timer value Timer range
AS3 | AS2 | AS1 | ASO | MT3 | MT2 | MT1 | MTO | LSSL 0 0 0
Command AS3 AS2 AS1 ASO
Cancel 0 0 0 0
Fine Search 0 1 0 RXF
Focus-On 0 1 1 1
1 Track Jump 1 0 0 RXF
10 Track Jump 1 0 1 RXF
2N Track Jump 1 1 0 RXF
M Track Move 1 1 1 RXF

RXF=0 Forward

RXF =1 Reverse
» When the Focus-on command ($47) is canceled, $02 is sent and the auto sequence is interrupted.

* When the Track jump commands ($44 to $45, $48 to $4D) are canceled, $25 is sent and the auto sequence
is interrupted.

MAX timer value Timer range
MT3 MT2 MT1 MTO LSSL 0 0 0
23.2ms 11.6ms 5.8ms 2.9ms 0 0 0 0
1.49s 0.74s 0.37s 0.18s 1 0 0 0

* To disable the MAX timer, set the MAX timer value to 0.

$5X commands

Timer TR3 TR2 TR1 TRO
Blind (A, E), Overflow (C, G) 0.18ms 0.09ms 0.045ms 0.022ms
Brake (B) 0.36ms 0.18ms 0.09ms 0.045ms
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$6X commands

Register name Data 1 Data 2
. KICK (D) KICK (F)
SD3 | SD2 | SD1 | SDO KF3 KF2 KF1 KFO

Timer SD3 SD2 SD1 SDO
When executing KICK (D) $44 or $45 23.2ms 11.6ms 5.8ms 2.9ms
When executing KICK (D) $4C or $4D 11.6ms 5.8ms 2.9ms 1.45ms

Timer KF3 KF2 KF1 KFO

KICK (F) 0.72ms 0.36ms 0.18ms 0.09ms

$7X commands
Auto sequencer track jJump count setting

Data 1 Data 2 Data 3 Data 4
D3| D2|D1|{DO|D3|D2|D1|DO|D3|D2|D1|D0|D3|D2|D1|DO0O

Command

Auto sequence track

: . 215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Jjump count settlng

This command is used to set N when a 2N-track jump is executed, to set M when an M-track move is

executed and to set the jump count when fine search is executed for auto sequencer.

e The maximum track count is 65,535, but note that with a 2N-track jump the maximum track jump count
depends on the mechanical limitations of the optical system.

e When the track jump count is from 0 to 15, the COUT signal is counted for 2N-track jumps and M-track
moves; when the count is 16 or over, the MIRR signal is counted. For fine search, the COUT signal is
counted.
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$8X commands

Data 1 Data 2
Command
D23 D22 D21 D20 D19 D18 D17 D16
MODE CD- |DOUT |DOUT VCO VCO
specification | ROM | Mute |Mute-F WSEL SEL1 ASHS |SOCTO SEL2
Command bit | C2PO timing Processing

CDROM =1

1-3

CDROM mode; average value interpolation and pre-value hold are not performed.

CDROM =0

1-3

Audio mode; average value interpolation and pre-value hold are performed.

Command bit

Processing

DOUT Mute =1 | When Digital Out is on (MD2 pin = 1), DOUT output is muted.

DOUT Mute =0 | When Digital Out is on, DOUT output is not muted.

Command bit

Processing

D. out Mute F =1 | When Digital Out is on (MD2 pin = 1), DA output is muted.

D. out Mute F=0

DA output mute is not affected when Digital Out is either on or off.

MD2 | Other mute conditionst | DOUT Mute | D.out Mute F| DOUT output DA o_utput for
48-bit slot
0 0 0 0
0 0 0 1
0dB
0 0 1 0
0 0 1 1
OFF
0 1 0 0
0 1 0 1
—oodB
0 1 1 0
0 1 1 1
1 0 0 0 0dB
0dB
1 0 0 1 —oodB
1 0 1 0 0dB
1 0 1 1
1 1 0 0
—oodB
1 1 0 1 —oodB
1 1 1 0
1 1 1 1

Usee mute conditions (1), (2), and (4) to (6) under $AX commands for other mute conditions.
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Command bit Sync protection window width Application
WSEL =1 +26 channel clock Anti-rolling is enhanced.
WSEL =0 +6 channel clock Sync window protection is enhanced.
Uln normal-speed playback, channel clock = 4.3218MHz.
Command bit Function
ASHS =0 The command transfer rate to DSSP block from auto sequencer is set to normal speed.
ASHS =1 The command transfer rate to DSSP block from auto sequencer is set to half speed.
Usee "§ 4-8. Playback Speed" for settings.
Command bit )
Processing
SOCTO SOCT1
0 — Sub-Q is output from the SQSO pin.
1 0 Each signal is output from the SQSO pin. Input the readout clock to SQCK.
(See Timing Chart 2-4.)
1 1 The error rate is output from the SQSO pin. Input the readout clock to SQCK.
(See Timing Chart 2-6.)
—: Don't care
Data 2 Data 3
Command
D3 D2 D1 DO D3 D2 D1 DO
MODE VCO VCO
specification | SELL ASHS [SOCTO SEL2 KSL3 | KSL2 | KSL1 | KSLO
l—l— See the previous page
Command bit Processing

VCOSEL1=0 Multiplier PLL VCO1 is set to normal speed.

VCOSEL1=1 Multiplier PLL VCO1 is set to approximately twice the normal speed.

Command bit

KSL3 | KSL2

Processing

0

Output of multiplier PLL VCO1 is 1/1 frequency-divided.

Output of multiplier PLL VCO1 is 1/4 frequency-divided.

0
1
1

0
1 Output of multiplier PLL VCO1 is 1/2 frequency-divided.
0
1

Output of multiplier PLL VCO1 is 1/8 frequency-divided.

-102 -



SONY

CXD3068Q
Command bit Processing
VCOSEL2 =0 Wide-band PLL VCO?2 is set to normal speed.
VCOSEL2 =1 Wide-band PLL VCO?2 is set to approximately twice the normal speed.
Command bit )
Processing
KSL1 KSLO
0 0 Output of wide-band PLL VCO2 is 1/1 frequency-divided.
0 1 Output of wide-band PLL VCO2 is 1/2 frequency-divided.
1 0 Output of wide-band PLL VCO?2 is 1/4 frequency-divided.
1 1 Output of wide-band PLL VCO?2 is 1/8 frequency-divided.
Data 4 Data 5 Data 6
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
Mode VCO1 | VCO2 SCOR
specification 0 cSo | THRU 0 ERC4 SEL SCSY [SOCT1| TXON [TXOUT|OUTL1|OUTLO
Command bit Processing
VCO2 THRU =0 | V16M is output.
VCO2 THRU =1 | The wide-band EFM PLL clock can be input from the V16M pin.

UThese bits select the internal or external connection for the VCO2 used in CAV-W or variable pitch mode.

Command bit Processing
ERC4 =0 C2 error double correction is performed when DSPB = 1.
ERC4=1 C2 error quadruple correction is performed even when DSPB = 1.

Command bit

Processing

SCOR SEL=0

WDCK signal is output.

SCORSEL=1

GRSCOR (protected SCOR) is output.

Uused when outputting GRSCOR from the WDCK pin.
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Command bit Processing
SCSY =0 No processing.
SCSsY =1 GRSCOR (protected SCOR) synchronization is applied again.

Dused to resynchronize GRSCOR.

The rising edge signal of this commnd bit is used internally. Therefore, when resynchronizing GRSCOR, first
return the setting to 0 and then setto 1.

GRSCOR achieves the crystal accuracy by removing the jitter components included in the SCOR signal. This
signal is synchronized with PCMDATA.

The resynchronization conditions are when GTOP = high or when the SCSY pin = high.

(same as when SCSY = 1 is sent by the $8X command.)

Command bit Processing
TXON =0 When CD TEXT data is not demodulated, set TXON to 0.
TXON =1 When CD TEXT data is demodulated, set TXON to 1.

Usee "$4-10. CD TEXT Data Demodulation”

Command bit Processing
TXOUT =0 Various signals except for CD TEXT is output from the SQSO pin.
TXOUT =1 CD TEXT data is output from the SQSO pin.

Usee "$4-10. CD TEXT Data Demodulation”

Command bit Processing
OUTLL =0 WFCK, XPCK C4M, WDCK and FSTO are output.
V16M is output when VCO2 THRU = 0.
OUTLL = 1 WFCK, XPCK C4M, WDCK and FSTO outputs are set to low.
B The V16M output is low when VCO2 THRU = 0.
Command bit Processing
OUTLO =0 PCMD, BCK, LRCK and EMPH are output.
OuUTLO =1 PCMD, BCK, LRCK and EMPH outputs are low.
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Command bit Processing

VCO1CSs0=0 Multiplier PLL VCO1 low speed is selected.

VCO1CS0 =1 Multiplier PLL VCO1 high speed is selected.

UThe CXD3068Q has two VCOl1s, and this command selects one of these VCOl1s.

UBlock Diagram of VCO Internal Path

oo SR
M
L s pesed
i elmt 15
— | E
ﬁ L —= To CSPInelo
i M | &
High-+pesd
oo
WoD S5 15 KSLE, &

VCO1 Internal Path
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$9X commands

Data 1 Data 2
Command
D23 D22 D21 D20 D19 D18 D17 D16
Function 1 DSPB | A.SEQ 1 BiliGL BiliGL FLEC 1
specification ON-OFF | ON-OFF MAIN SUB
Command bit Processing

DSPB=0
DSPB=1

Normal-speed playback, C2 error quadruple correction.

Double-speed playback, C2 error double correction. (quadruple correction when ERC4 = 1)

FLFC is normally O.
FLFC is 1 in CAV-W mode, for any playback speed.

Command bit BiliGL MAIN =0 | BiliGL MAIN =1
BiliGL SUB =0 STEREO MAIN
BiliGL SUB =1 SUB Mute

Definition of bilingual capable MAIN, SUB and STEREO
The left channel input is output to the left and right channels for MAIN.
The right channel input is output to the left and right channels for SUB.
The left and right channel inputs are output to the left and right channels for STEREO.
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$AX commands

Data 1 Data 2
Command
D23 D22 D21 D20 D19 D18 D17 D16
. VARI VARI
Audio CTRL ON USE Mute ATT PCT1 PCT2 0 S0OcC2
Command bit Processing

VARION =0

Variable pitch mode is turned off. (The crystal is the reference to the internal clock.)

VARION =1

Variable pitch mode is turned on. (The VCO?2 is the reference to the internal clock.)

Command bit Processing
VARIUSE =0 When the variable pitch mode is not used, set VARIUSE to O .
VARIUSE =1 When the variable pitch mode is used, set VARIUSE to 1.

Usee "$DX commands" for the variable range and the usage example of the variable pitch.

Command bit Meaning Command bit Meaning
_ Mute off if other mute ATT=0 Attenuation off.
Mute =0 conditions are not set
: ATT=1 -12dB
Mute =1 Mute on. Peak register reset.

Mute conditions

(1) When register A mute = 1.
(2) When Mute pin = 1.
(3) When register 8 D.out Mute F = 1 and the Digital Out is on (MD2 pin = 1).
(4) When GFS stays low for over 35 ms (during normal-speed).
(5) When register 9 BiliGL MAIN = Sub = 1.
(6) When register APCT1 =1 and PCT2 =0.
(1) to (4) perform zero-cross muting with a 1ms time limit.

Command bit ) ] . .
Meaning PCM Gain ECC error correction ability
PCT1 PCT2
0 0 Normal mode x 0dB C1: double; C2: quadruple
0 1 Level meter mode x 0dB C1: double; C2: quadruple
1 0 Peak meter mode Mute C1: double; C2: double
1 1 Normal mode x 0dB C1: double; C2: double

Description of level meter mode  (see Timing Chart 1-4.)

e When the LSl is set to this mode, it performs digital level meter functions.

« When the 96-bit clock is input to SQCK, 96 bits of data are output to SQSO.
The initial 80 bits are Sub-Q data (see "§ 2. Subcode Interface"). The last 16 bits are LSB first, which are 15-
bit PCM data (absolute values) and an L/R flag.
The L/R flag is high when the 15-bit PCM data is from the left channel and low when the data is from the right

channel.

e The PCM data is reset and the L/R flag is reversed after one readout.
Then maximum value measuring continues until the next readout.
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Description of peak meter mode  (see Timing Chart 1-5.)

* When the LSl is set to this mode, the maximum PCM data value is detected regardless of if it comes from the
left or right channel.
The 96-bit clock must be input to SQCK to read out this data.

* When the 96-bit clock is input, 96 bits of data are output to SQSO and the value is set in the LSI internal
register again.
In other words, the PCM maximum value detection register is not reset by the readout.

* To reset the PCM maximum value register to zero, set PCT1 = PCT2 = 0 or set the $AX mute.

* The Sub-Q absolute time is automatically controlled in this mode.
In other words, after the maximum value is generated, the absolute time for CRC to become OK is retained in
the memory. Normal operation is conducted for the relative time.

 The final bit (L/R flag) of the 96-bit data is normally 0.

« The pre-value hold and average value interpolation data are fixed to level (—) for this mode.

Command bit Processing
SOC2=0 The SENS signal is output from the SENS pin as usual.
SOC2=1 The SQSO pin signal is output from the SENS pin.

SENS output switching

» This command enables the SQSO pin signal to be output from the SENS pin.
When SOC2 = 0, SENS output is performed as usual.
When SOC2 = 1, the SQSO pin signal is output from the SENS pin.
At this time, the readout clock is input to the SCLK pin.

Note) SOC2 should be switched when SQCK = SCLK = high.

$AB commands (preset: $AB7A28)

Data 1 Data 2 Data 3 Data 4 Data 5
D3|D2(D1{D0| D3 |[(D2|D1|D0(D3|D2|D1|D0|{D3|D2|D1|{D0|{D3|D2|D1|{DO0O

Command

EFM playability

. . |12|/0|1|1|ARDTENj21 |1 |2 |2 |Of212|0|O|0O|1]|0|2|0|O0]|O
reinforcement function

Data 6 Data 7
D3|D2(D1|D0|D3|D2|D1|DO0O

Command

EFM playability
reinforcement function

Command bit Processing

ARDTEN =0 Normal playback is performed.

ARDTEN =1 EFM playability reinforcement function is turned on.

Note) Set these command bits when the disc is not played back.
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$AC commands (preset: $ACOC)

Data 1 Data 2 Data 3
D3 | D2 | D1 | DO | D3 | D2 | D1 | DO | D3 | D2 | D1 | DO

Sync expanding bit 1 1 0 0 [AVW| O |[SFP5|SFP4|SFP3|SFP2|SFP1|SFPO

Command

Command bit Processing
AVW =0 Automatic expanding function of sync protection window width is turned off.
AVW =1 Automatic expanding function of sync protection window width is turned on.

Uburing the period from 16th forward protection to the GFS rise, the sync protection window width (+6
channel clocks when WSEL = 0 and +£26 channel clocks when WSEL = 1) expands by 32 channel clocks
whenever the inserted sync is generated. GTOP rises when the window width becomes maximum (in excess
of 588 channel clocks).

Note) The sync forward protection times are not affected by SFP5 to SFPO.

Command bit Processing

SFP51t0 0 Sets the frame sync forward protection times. The setting range is 1F to 3F (Hex).

Usee "84-2. Frame Sync Protection” for the protection of the frame sync.

Note) This command bit register is shared with the $CX commands and the command bit set last is valid.
When the command bit is used in the existing state, set to the $CX commands. When the command bit
is used with the $AC address, make the settings same as for SFP3 to SFPO set with the $CX
commands.
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$AD commands (preset: $ADO)

When 0, the operating mode of the DSSP block A/D converter is set to normal. (default)
When 1, the operating mode of the DSSP block A/D converter is set to power saving.

When 1, the DSP block clock is stopped. This makes it possible to reduce power consumption.

When 1, the DSSP block clock is stopped. In addition, the A/D converter and operational
amplifier in the DSSP block are set to standby mode. This makes it possible to reduce power

Data 1 Data 2
Command
D3 | D2 | D1 | DO | D3 | D2 | D1 | DO
AD DSP | DSSP | ASYM
(Sleep setting) 1 1 0 1 |ADCPS SLEEP|SLEEP|SLEEP
ADCPS: This bit sets the operating mode of the DSSP block A/D converter.
DSP SLEEP: This bit sets the operating mode of the DSP block.
When 0, the DSP block operates normally. (default)
DSSP SLEEP: This bit sets the operating mode of the DSSP block.
When 0, the DSSP block operates normally. (default)
consumption.
ASYM SLEEP:

This bit sets the operating mode of the asymmetry correction circuit and VCO1.

When 0, the asymmetry correction circuit and VCO1 operate normally. (default)

When 1, the operational amplifier in the asymmetry correction circuit is set to standby mode. In
addition, the multiplier PLL VCOL1 oscillation is stopped. This makes it possible to reduce
power consumption.
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$AE commands (preset: $AEQ)

Data 1 Data 2
Command
D3 D2 D1 DO D3 D2 D1 DO
. VARI VARI
Audio CTRL 1 1 1 0 ON USE 0 0
Command bit Processing
VARION =0 Variable pitch mode is turned off. (The crystal is the reference to the internal clock.)
VARION =1 Variable pitch mode is turned on. (The VCO2 is the reference to the internal clock.)
Command bit Processing
VARIUSE =0 When the variable pitch mode is not used, set VARIUSE to O.
VARIUSE =1 When the variable pitch mode is used, set VAIRUSE to 1.

Usee "$DX commands" for the variable range and the usage example of the variable pitch.

$BX commands
This command sets the traverse monitor count.

Data 1 Data 2 Data 3 Data 4
D3| D2 |D1|{DO|D3|D2|D1|DO|D3|D2|D1|D0|D3|D2|D1| D0

Command

Traverse monitor count

15 | 214 | 213 | 212 | 211 | 210 | 29 8 7 6 5 4 3 2 1 0
setting 2> 214 288 241 211 2 22| 28| 20 28 | 22| 24| 25| 2| 28| 2

» When the set number of tracks are counted during fine search, the sled control for the traverse cycle control
goes off.

* The traverse monitor count is set to monitor the traverse status from the SENS output as COMP and COUT.

This command sets the monitor output switching.

Data 5
D3 D2 D1 DO

Command

Traverse monitor

. 0 0 MTSL1|MTSLO
count setting
Command bit
Output data
MTSL1 MTSLO
0 0 XUGF XPCK GFS C2PO
0 1 MNTO MNT1 MNT2 MNT3
1 0 RFCK XPCK XROF GTOP
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$CX commands

Data 1 Data 2
Command
D3 D2 D1 DO D3 D2 D1 DO
Spindle servo Gain | Gain | Gain | Gain | Gain | Gain pccl | peco
coefficient setting | MDP1 | MDPO | MDS1 | MDSO pCLV1|DCLVO
Gain
CLV CTRL ($DX) CLVS
¢ CLVS mode gain setting: GCLVS
Gain Gain Gain
MDS1 | MDso | cLvs | SCLVS
0 0 0 -12dB
0 0 1 —-6dB
0 1 0 —-6dB
0 1 1 0dB
1 0 0 0dB
1 0 1 +6dB
e CLVP mode gain setting: GMDP : GMDS
Gain Gain Gain Gain
mpp1 | mppo | CMPP mps1 | mpso | CMPS
0 0 —6dB 0 0 —6dB
0 1 0dB 0 1 0dB
1 0 +6dB 1 0 +6dB
* DCLV overall gain setting: GDCLV
Gain Gain
DCLV1 | DCLVO GDCLV
0 0 0dB
0 1 +6dB
1 0 +12dB
Command bit .
Processing
PCC1 PCCO
0 0 The VPCO signal is output.
0 1 The VPCO pin output is high impedance.
1 0 The VPCO pin output is low.
1 1 The VPCO pin output is high.

* This command controls the VPCO pin signal.

The VPCO output can be controlled with this setting.
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Data 3 Data 4
Command
D3 D2 D1 DO D3 D2 D1 DO
Spindle servo | o-oal sepo | SEP1 | SFPO |SRP3 |SRP2 |SRPL[SRPO
coefficient setting
Command bit Processing

SFP3to 0

Sets the frame sync forward protection times. The setting range is 1 to F (Hex).

Command bit

Processing

SRP31t00

Sets the frame sync backward protection times. The setting range is 1 to F (Hex).

Usee "§ 4-2. Frame Sync Protection” regarding frame sync protection.

» The CXD3068Q can serially output the 40 bits (10 BCD codes) of error monitor data selected by EDCO to 7

from the SQSO pin and monitor this data using a microcomputer.

The C1 and C2 error rate settings are sent one at a time by the $C commands by setting $8 commands
SOCTO0 and SOCTL1 = 1. Then, the data can be read out from the SQSO pin by sending 40 SQCK pulses.

$CX commands

Data 5 Data 6
Command
D3 D2 D1 DO D3 D2 D1 DO
Spindle sevo  1on 2|6 | epes |Epca|Epca|EDC2|EDCL [EDCO
coefficient setting
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Error monitor commands

Command bit Processing

EDC7 =0 EDCG6 | The [No C1 errors, pointer reset] count is output when 0.

EDC5 | The [One C1 error corrected, pointer reset] count is output when 0.

EDC4 | The [No C1 errors, pointer set] count is output when 0.

EDC3 | The [One C1 error corrected, pointer set] count is output when 0.

EDC2 | The [Two C1 errors corrected, pointer set] count is output when 0.

EDC1 | The [C1 correction impossible, pointer set] count is output when 0.

7350 frame count cycle mode™ when 1.

EDCO 73500 frame count cycle mode® when 0.

EDC7 =1 EDCG6 | The [No C2 errors, pointer reset] count is output when 0.

EDC5 | The [One C2 error corrected, pointer reset] count is output when 0.

EDC4 | The [Two C2 errors corrected, pointer reset] count is output when 0.

EDC3 | The [Three C2 errors corrected, pointer reset] count is output when 0.

EDC2 | The [Four C2 errors corrected, pointer reset] count is output when 0.

EDC1 | The [C2 correction impossible, pointer copy] count is output when 0.

EDCO | The [C2 correction impossible, pointer set] count is output when 0.

M The number selected by C1 (EDC1 to 6) and C2 (EDCO to 6) is added to C1 and C2 and output every 7350
frames.

(2 The number selected by C1 (EDC1 to 6) and C2 (EDCO to 6) is added to C1 and C2 and output every
73500 frames.

$DX commands

Data 1
D3 D2 D1 DO

Command

Gain
CLV CTRL 0 B TP CLVS

|— See "$CX commands".

Command bit Description
TB=0 Bottom hold at a cycle of RFCK/32 in CLVS mode.
TB=1 Bottom hold at a cycle of RFCK/16 in CLVS mode.
TP =0 Peak hold at a cycle of RFCK/4 in CLVS mode.
TP=1 Peak hold at a cycle of RFCK/2 in CLVS mode.
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Data 2 Data 3 Data 4
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
CLV CTRL VP7 | VP6 | VP5 | VP4 | VP3 | VP2 | VP1 | VPO VE vP 0 0
CTL1 | CTLO

The settings are as follows in CAV-W mode.

Command bit Processing
VPOto 7 The spindle rotational velocity is set.
Command bit .
Processing
VPCTL1 VPCTLO
0 0 The setting of VPO to 7 is multiplied by 1.
0 1 The setting of VPO to 7 is multiplied by 2.
1 0 The setting of VPO to 7 is multiplied by 3.
1 1 The setting of VPO to 7 is multiplied by 4.

UThe above setting should be 0, 0 except for the CAV-W operating mode.

The rotational velocity R of the spindle can be expressed with the following equation.
R: Relative velocity at normal speed = 1

256 —n :
=—735 X I n: VPO to 7 setting value
[: Multiple set by VPCTLO, 1
Command hit Description

VPOto7=FO0 (H) | Playback at 1/2 (1) x speed

VPOto 7 =EO (H) | Playback at 1 (2) x speed

VPO to 7 =CO0 (H) | Playback at (4) x speed

Notes)
1. Values when crystal is 16.9344MHz and XTSL is low or when crystal is 33.8688MHz and XTSL is high.
2. The values in parentheses are for when DSPB is 1.
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The setting in variable pitch mode is as shown below.

Command bit Processing
VPCTL1 to 0, VP7 to 0 | The pitch of variable pitch mode is set.

The setting of the pitch can be expressed with the equation below.

b= n (%] P: Setting value of pitch
10 ° n: Setting value for VPCTL1, VPCTLO and VP7 to VPO (two's complementary,
VPCTLL1 is sign bit)

command bi Setting value of pitch [%0] Example of command
VPCTL1 | VPCTLO | VP7t00 setting

00 (H) +51.2 $D60080
1 0

FF(H) +25.7 $D6FFS0

00 (H) +25.6 $D600CO
1 1

FF (H) +0.1 $D6FFCO

00 (H) 0.0 $D60000
0 0

FF(H) 255 $D6FFO0

00 (H) -25.6 $D60040
0 1

FF (H) -48.7 $D6E740

The setting range of the pitch is —48.7 to +51.2%.
The pitch setting for + side should be within the playback speed of the recommended operating conditions.

The following is the example of the command in variable pitch mode.
$EX001 (Sets to CLV-N mode. The INV VPCO is setto 1.)
$AEAXX (Sets to use variable pitch mode)
WAIT (Wait time for VCO2 pull-in: until VCTL stabilizes.)
$AECXX (Variable pitch mode is turned on. The VCO?2 is the reference to the internal clock.)
$D60A00 (The pitch is set to -1.0%)
$D60000 (The pitch is set to 0.0%)
SAE4XX (Variable pitch mode is turned off. The crystal is the reference to the internal clock.)
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$EX commands

Data 1 Data 2 Data 3
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO

Command

SPDmode | CM3 | CM2 | CM1 | CMO |[EPWM|SPDC | ICAP | SFSL | VC2C | HIFC |LPWR |VPON

Command bit

Mode Description
CM3 CM2 CM1 CMO
0 0 0 0 STOP | Spindle stop mode.lt
1 0 0 0 KICK | Spindle forward rotation mode.lt
1 0 1 0 BRAKE Spindle reverse rotation mode. Valid only when LPWR =0

in any mode.t

Rough servo mode. When the RF-PLL circuit isn't locked,

1 1 1 0 CLVS | this mode is used to pull the disc rotations within the RF-
PLL capture range.
1 1 1 1 CLVP | PLL servo mode.

Automatic CLVS/CLVP switching mode.

0 1 1 0 CLVA Used for normal playback.

O see Timing Charts 1-6 to 1-12.

Command bit

INV | Mode Description
EPWM|SPDC| ICAP | SFSL |VC2C | HIFC |LPWR|VPON VPCO

0 0 0 0 0 0 0 0 0 CLV-N | Crystal reference CLV servo.

0 0 0 0 1 1 0 0 0 |cLv-w Used f&r playback in CLV-W
mode.

0 1 1 0 0 1 0 1 0 | CAV-W/| Spindle control with VPO to 7.

1 0 1 0 0 1 0 1 o |lcavw Spindle control with the external
PWM.

0 0 0 0 0 1 0 1 1 |VCO-C|VCO control8

B: Figs. 3-1 and 3-2 show the control flow with the microcomputer software in CLV-W mode.
(5 Fig. 3-3 shows the control flow with the microcomputer software in VCO-C mode.
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Mode LPWR Command Timing chart
KICK 1-6 (a)
CLV-N 0 BRAKE 1-6 (b)
STOP 1-6 (c)
KICK 1-7 (a)
0 BRAKE 1-7 (b)
STOP 1-7 (¢)
CLV-W
KICK 1-8 (a)
1 BRAKE 1-8 (b)
STOP 1-8 (¢)
KICK 1-9 (a)
0 BRAKE 1-9 (b)
STOP 1-9 (¢)
CAV-W
KICK 1-10 (a)
1 BRAKE 1-10 (b)
STOP 1-10 (c)
Mode LPWR Timing chart
CLV-N 0 1-11
0 1-12
CLV-W
1 1-13
0 1-14 (EPWM = 0)
1 1-15 (EPWM = 0)
CAV-W
0 1-16 (EPWM = 1)
1 1-17 (EPWM = 1)
Data 4
Command
D3 D2 D1 DO
Gain Gain INV
SPD mode CAV1 CAVO 0 VPCO
Gain Gain . )
CAV1 CAVO Gain comparator in CAV-W mode.
0 0 0dB
0 1 —6dB
1 0 -12dB
1 1 -18dB

e This sets the gain when controlling the spindle with the phase
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Timing Chart 1-6
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Timing Chart 1-7

CLV-W mode (when following the spindle rotational velocity)
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Timing Chart 1-8

CLV-W mode (when following the spindle rotational velocity)
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Timing Chart 1-11
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Timing Chart 1-16
CAV-W mode EPWM=1,LPWR =0
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[2] Subcode Interface

There are two methods for reading out a subcode externally.

The 8-bit subcodes P to W can be read out from SBSO by inputting EXCK.

Sub-Q can be read out after checking CRC of the 80 bits in the subcode frame.

Sub-Q can be read out from the SQSO pin by inputting 80 clock pulses to the SQCK pin when SCOR comes
correctly and CRCF is high.

§ 2-1. P to W Subcode Readout
Data can be read out by inputting EXCK immediately after WFCK falls. (See Timing Chart 2-1.)

§ 2-2. 80-bit Sub-Q Readout

Fig. 2-2 shows the peripheral block of the 80-bit Sub-Q register.

« First, Sub-Q, regenerated at one bit per frame, is input to the 80-bit serial/parallel register and the CRC check
circuit.

96-bit Sub-Q is input, and if the CRC is OK, it is output to SQSO with CRCF = 1. In addition, 80 bits are
loaded into the parallel/serial register.

When SQSO goes high after SCOR is output, the CPU determines that new data (which passed the CRC
check) has been loaded.

When the 80-bit data is loaded, the order of the MSB and LSB is inverted within each byte. As a result,
although the sequence of the bytes is the same, the bits within the bytes are now ordered LSB first.

Once the 80-bit data load is confirmed, SQCK is input so that the data can be read.

The SQCK input is detected, and the retriggerable monostable multivibrator is reset while the input is low.
The retriggerable monostable multivibrator has a time constant from 270 to 400us. When the duration when
SQCK is high is less than this time constant, the monostable multivibrator is kept reset; during this interval,
the serial/parallel register is not loaded into the parallel/serial register.

While the monostable multivibrator is being reset, data cannot be loaded in the peak detection parallel/serial
register or the 80-bit parallel/serial register.

In other words, while reading out with a clock cycle shorter than this time constant, the register will not be
rewritten by CRCOK and others.

The previously mentioned peak detection register can be connected to the shift-in of the 80-bit parallel/serial
register.

For ring control 1, input and output are shorted during peak meter and level meter modes.

For ring control 2, input and output are shorted during peak meter mode.

This is because the register is reset with each readout in level meter mode, and to prevent readout
destruction in peak meter mode.

As a result, the 96-bit clock must be input in peak meter mode.

» The absolute time after peak is stored in the memory in peak meter mode. (See Timing Chart 2-3.)

e The high and low intervals for SQCK should be between 750ns and 120us.
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Timing Chart 2-1
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Block Diagram 2-2
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Timing Chart 2-3
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Timing Chart 2-4

Example 02000 laich
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Signal Description
PERO to 7 | RF jitter amount (used to adjust the focus bias). 8-bit binary data in PERO = LSB, PER7 = MSB.
FOK Focus OK.
GFS High when the frame sync and the insertion protection timing match.
LOCK | GFS is sampled at 460Hz; when GFS is high, this pin outputs a high signal. If GFS is low eight consecutive samples, this pin outputs low.
EMPH | High when the playback disc has emphasis.
ALOCK GFSis sam_pleq at 460Hz; when GFS is high eight consecutive samples, this pin outputs a high signal. If GFS is low eight consecutive
samples, this pin outputs low.
VFOto 9 |Used in CAV-W mode. The result obtained by measuring the rotational velocity of the disc. (See Timing Chart 2-5.) VFO = LSB, VF9 = MSB.
C1F2 | C1F1 | C1FO Description C2F2 | C2F1 | C2FO Description
0 0 0 No C1 errors; C1 pointer reset 0 0 0 No C2 errors; C2 pointer reset
0 0 1 One C1 error corrected; C1 pointer reset 0 0 1 One C2 error corrected; C2 pointer reset
0 1 0 — 0 1 0 Two C2 errors corrected; C2 pointer reset
0 1 1 — 0 1 1 Three C2 errors corrected; C2 pointer reset
1 0 0 No C1 errors; C1 pointer set 1 0 0 Four C2 errors corrected; C2 pointer reset
1 0 1 One C1 error corrected; C1 pointer set 1 0 1 —
1 1 0 Two C1 errors corrected; C1 pointer set 1 1 0 C2 correction impossible; C1 pointer copy
1 1 1 C1 correction impossible; C1 pointer set 1 1 1 C2 correction impossible; C2 pointer set
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Timing Chart 2-5
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The relative velocity of the disc can be obtained with the following equation.
R= m+1) (R: Relative velocity, m: Measurement results)
VFO to 9 is the result obtained by counting V16M/2 pulses while the reference signal (132.2kHz) generated

from XTAL (XTAI, XTAO) (384Fs) is high. This value is 31 when the disc is rotating at normal speed and 63
when it is rotating at double speed (when DSPB is low).
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[3] Description of Modes

This LSI has three basic operating modes using a combination of spindle control and the PLL. The operations
for each mode are described below.

§ 3-1. CLV-N Mode
This mode is compatible with the CXD2510Q, and operation is the same as for conventional control. The PLL
capture range is +150kHz.

§ 3-2. CLV-W Mode

This is the wide capture range mode. This mode allows the PLL to follow the rotational velocity of the disc. This
rotational following control has two types: using the built-in VCOZ2 or providing an external VCO. The spindle is
the same CLV servo as for the conventional series. Operation using the built-in VCO2 is described below.
(When using an external VCO, input the signal from the VPCO pin to the low-pass filter, use the output from
the low-pass filter as the control voltage for the external VCO, and input the oscillation from the VCO to the
V16M pin.)

When starting to rotate the disc and/or speeding up to the lock range from the condition where the disc is
stopped, CAV-W mode should be used. Specifically, first send $E665X to set CAV-W mode and kick the disc,
then send $E60CX to set CLV-W mode if ALOCK is high, which can be read out serially from the SQSO pin.
CLV-W mode can be used while ALOCK is high. The microcomputer monitors the serial data output, and must
return the operation to the speed adjusting state (CAV-W mode) when ALOCK becomes low. The control flow
according to the microcomputer software in CLV-W mode is shown in Fig. 3-2.

In CLV-W mode (normal), low power consumption is achieved by setting LPWR to high. Control was formerly
performed by applying acceleration and deceleration pulses to the spindle motor. However, when LPWR is set
high, deceleration pulses are not output, thereby achieving low power consumption mode.

Note) The capture range for this mode is theoretically up to the signal processing limit.

§ 3-3. CAV-W Mode

This is CAV mode. In this mode, the external clock is fixed and it is possible to control the spindle to the
desired rotational velocity. The rotational velocity is determined by the VPO to VP7 setting values or the
external PWM. When controlling the spindle with VPO to VP7, setting CAV-W mode with the $E665X command
and controlling VPO to VP7 with the $DX commands allows the rotational velocity to be varied from low speed
to 4x speed. (See "$DX commands".) Also, when controlling the spindle with the external PWM, the PWMI pin
is binary input which becomes KICK during high intervals and BRAKE during low intervals.

The microcomputer can know the rotational velocity using V16M. The reference frequency for the velocity
measurement is a signal of 132.3kHz obtained by dividing XTAL (XTAI, XTAO) (384Fs) by 128. The velocity is
obtained by counting the half of V16M pulses while the reference is high, and the result is output from the new
CPU interface as 10 bits (VPO to VP9). These measurement results are 31 when the disc is rotating at normal
speed or 127 when it is rotating at 4x speed. These values match those of the 256 - n for control with VPO to
VP7. (See Table 2-5 and Fig. 2-6.)

In CAV-W mode, the spindle is set to the desired rotational velocity and the operation speed for the entire
system follows this rotational velocity. Therefore, the cycles for the Fs system clock, PCM data and others
output from this LSI change according to the rotational velocity of the disc.

Note) The capture range for this mode is theoretically up to the signal processing limit.
Note) Set FLFC to 1 for this mode
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§ 3-4. VCO-C Mode

This is VCO control mode. In this mode, the V16M oscillation frequency can be controlled by setting $D
commands VPO to VP7 and VPCTLO, 1. The V16M oscillation frequency can be expressed by the following
equation.

| (256 —n) n: VPO to 7 setting value

V16M = .
32 I: VPCTLO, 1 setting value

The VCO1 oscillation frequency is determined by V16M. The VCO1 frequency can be expressed by the
following equation.

* When DSPB =0

49
24

VCO1 = V16M x

*When DSPB =1

49

VCO1 = V16M x 16
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[4] Description of other functions

§ 4-1. Channel Clock Regeneration by Digital PLL Circuit

» The channel clock is necessary for demodulating the EFM signal regenerated by the optical system.
Assuming T as the channel clock cycle, the EFM signal is modulated in an integer multiple of T from 3T to 11T.
In order to read the information in the EFM signal, this integer value must be read correctly. As a result, T, that
is the channel clock, is necessary.
In an actual player, a PLL is necessary for regenerating the channel clock because the fluctuation in the spindle
rotation alters the width of the EFM signal pulses.

The block diagram of this PLL is shown in Fig. 4-1.

The CXD3068Q has a built-in three-stage PLL.

 The first-stage PLL is a wide-band PLL. When using the internal VCOZ2, an external LPF is necessary; when
not using the internal VCO2, external LPF and VCO are necessary.

The output of this first-stage PLL is used as a reference for all clocks within the LSI.

e The second-stage PLL regenerates the high-frequency clock needed by the third-stage digital PLL.

 The third-stage PLL is a digital PLL that regenerates the actual channel clock.

e The digital PLL in CLV-N mode has a secondary loop, and is controlled by the primary loop (phase) and the
secondary loop (frequency). When FLFC = 1, the secondary loop can be turned off. High frequency
components such as 3T and 4T may contain deviations. In such cases, turning the secondary loop off yields
better playability. However, in this case the capture range becomes +50kHz.

« A new digital PLL has been provided for CLV-W mode to follow the rotational velocity of the disc in addition
to the conventional secondary loop.
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§ 4-2. Frame sync protection

e In normal speed playback, a frame sync is recorded approximately every 136us (7.35kHz). This signal is
used as a reference to recognize the data within a frame. Conversely, if the frame sync cannot be
recognized, the data is processed as error data because the data cannot be recognized. As a result,
recognizing the frame sync properly is extremely important for improving playability.

* In the CXD3068Q, window protection and forward protection/backward protection have been adopted for
frame sync protection. These functions achieve very powerful frame sync protection. There are two window
widths; one for cases where a rotational disturbance affects the player and the other for cases where there is
no rotational disturbance (WSEL = 0/1). In addition, the forward protection counter is set to 13U and the
backward protection counter to 35 Concretely, when the frame sync is being played back normally and then
cannot be detected due to scratches, a maximum of 13 frames are inserted. If the frame sync cannot be
detected for 13 frames or more, the window opens to resynchronize the frame sync.

In addition, immediately after the window opens and the resynchronization is executed, if a proper frame
sync cannot be detected within 3 frames, the window opens immediately.
Default values. These values can be set as desired by $C commands SFP0 to SFP3 and SRPO to SRP3.

§ 4-3. Error Correction

* In the CD format, one 8-bit data contains two error correction codes, C1 and C2. For C1 correction, the code
is created with 28-byte information and 4-byte C1 parity.
For C2 correction, the code is created with 24-byte information and 4-byte parity.
Both C1 and C2 are Reed Solomon codes with a minimum distance of 5.

* The CXD3068Q uses refined super strategy to achieve double correction for C1 and quadruple correction for C2.

« In addition, to prevent C2 miscorrection, a C1 pointer is attached to data after C1 correction according to the
C1 error status, the playback status of the EFM signal, and the operating status of the player.

» The correction status can be monitored externally.
See Table 4-2.

* When the C2 pointer is high, the data in question was uncorrectable. Either the pre-value was held or an
average value interpolation was made for the data.

MNT3 | MNT2 | MNT1 | MNTO Description

0 0 0 0 No C1 errors; C1 pointer reset
0 0 0 1 One C1 error corrected; C1 pointer reset
0 0 1 0 —

0 0 1 1 —

0 1 0 0 No C1 errors; C1 pointer set
0 1 0 1 One C1 error corrected; C1 pointer set
0 1 1 0 Two C1 errors corrected; C1 pointer set
0 1 1 1 C1 correction impossible; C1 pointer set

1 0 0 0 No C2 errors; C2 pointer reset
1 0 0 1 One C2 error corrected; C2 pointer reset
1 0 1 0 Two C2 errors corrected; C2 pointer reset
1 0 1 1 Three C2 errors corrected; C2 pointer reset
1 1 0 0 Four C2 errors corrected; C2 pointer reset
1 1 0 1 —

1 1 1 0 C2 correction impossible; C1 pointer copy
1 1 1 1 C2 correction impossible; C2 pointer set

Table 4-2.
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Timing Chart 4-3
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8 4-4. DA Interface

=ik

« The CXD3068Q supports the 48-hit slot interface as the DA interface.

48-bit slot interface

This interface includes 48 cycles of the bit clock within one LRCK cycle, and is MSB first.

When LRCK is high, the data is for the left channel.
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§ 4-5. Digital Out

There are three Digital Out: the type 1 format for broadcasting stations, the type 2 form 1 format for home use,
and the type 2 form 2 format for the manufacture of software.

The CXD3068Q supports type 2 form 1.

The channel status clock accuracy is automatically set to level Il when using the crystal clock and to level Il in
CAV-W mode or variable pitch mode. In addition, Sub-Q data which are matched twice in succession after a
CRC check are input to the first four bits (bits 0 to 3).

DOUT is output when the crystal is 34dMHz and DSPB is set to 1 with XTSL high in CLV-N or CLV-W mode.
Therefore, set MD2 to 0 and turn DOUT off.

Digi Qo C B
0 1 z 3 B 10 1 13 14 15
0 From <ub . a a i a i i
Do | D1 COPY|EmpR

6] 0 ) 0 0 a ) 0 oM 0 0
=
43

0

176

bitd 40 3 Sub-Qcontol bit hal matched fwdcs uih CRCOK
bitea WPOM o WARIOM: 1 Xt o

Table 4-5.

—141 -



SONY CXD3068Q

§ 4-6. Servo Auto Sequence

This function performs a series of controls, including auto focus and track jumps. When the auto sequence
command is received from the CPU, auto focus, 1-track jump, 2N-track jump, fine search and M-track move
are executed automatically.

The servo block operates according to the built-in program during the auto sequence execution (when
XBUSY = low), so that commands from the CPU, that is $0, 1, 2 and 3 commands, are not accepted. ($4 to
E commands are accepted.)

In addition, when using the auto sequence, turn the A.SEQ of register 9 on.

When CLOK goes from low to high while XBUSY is low, XBUSY does not become high for a maximum of
100us after that point. This is to prevent the transfer of erroneous data to the servo when XBUSY changes
from low to high by the monostable multivibrator, which is reset by CLOK being low (when XBUSY is low).

In addition, a MAX timer is built into this LSl as a countermeasure against abnormal operation due to
external disturbances, etc. When the auto sequence command is sent from the CPU, this command
assumes a $4XY format, in which X specifies the command and Y sets the MAX timer value and timer
range. If the executed auto sequence command does not terminate within the set timer value, the auto
sequence is interrupted (like $40). See [1] "$4X commands" concerning the timer value and range. Also, the
MAX timer is invalidated by inputting $4X0.

Although this command is explained in the format of $4X in the following command descriptions, the timer
value and timer range are actually sent together from the CPU.

(a) Auto focus ($47)
Focus search-up is performed, FOK and FZC are checked, and the focus servo is turned on.
If $47 is received from the CPU, the focus servo is turned on according to Fig. 4-6. The auto focus starts
with focus search-up, and note that the pickup should be lowered beforehand (focus search-down). In
addition, blind E of register 5 is used to eliminate FZC chattering. Concretely, the focus servo is turned on
at the falling edge of FZC after FZC has been continuously high for a longer time than E.

(b) Track jump
1, 10 and 2N-track jumps are performed respectively. Always use this when the focus, tracking, and sled
servos are on. Note that tracking gain-up and braking-on ($17) should be sent beforehand because they
are not involved in this sequence.

* 1-track jump
When $48 ($49 for REV) is received from the CPU, a FWD (REV) 1-track jump is performed in
accordance with Fig. 4-7. Set blind A and brake B with register 5.

* 10-track jump
When $4A ($4B for REV) is received from the CPU, a FWD (REV) 10-track jump is performed an
accordance with Fig. 4-8. The principal difference from the 1-track jump is to kick the sled. In addition, after
kicking the actuator, when 5 tracks have been counted through COUT, the brake is applied to the actuator.
Then, when the actuator speed is found to have slowed up enough (determined by the COUT cycle
becoming longer than the overflow C set with register 5), the tracking and sled servos are turned on.
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e 2N-track jump
When $4C ($4D for REV) is received from the CPU, a FWD (REV) 2N-track jump is performed in
accordance with Fig. 4-9. The track jump count N is set with register 7. Although N can be set to 216 tracks,
note that the setting is actually limited by the actuator. COUT is used for counting the number of jumps
when N is less than 16, and MIRR is used with N is 16 or more.
Although the 2N-track jump basically follows the same sequence as the 10-track jump, the one difference is
that after the tracking servo is turned on, the sled continues to move only for "D", set with register 6.

Fine search

When $44 ($45 for REV) is received from the CPU, a FWD (REV) fine search (N-track jump) is performed
in accordance with Fig. 4-10. The differences from a 2N-track jump are that a higher precision is achieved
by controlling the traverse speed, and a longer distance jump is achieved by controlling the sled. The track
jump count is set with register 7. N can be set to 216 tracks. After kicking the actuator and sled, the traverse
speed is controlled based on the overflow G. Set kick D and F with register 6 and overflow G with register 5.
Also, sled speed control during traverse can be turned off by causing COMP to fall. Set the number of
tracks during which COMP falls with register B. After N tracks have been counted through COUT, the brake
is applied to the actuator and sled. (This is performed by turning on the tracking servo for the actuator, and
by kicking the sled in the opposite direction during the time for kick D set with register 6.) Then, the tracking
and sled servos are turned on.

Set overflow G to the speed required to slow up just before the track jump terminates. (The speed should
be such that it will come on-track when the tracking servo turns on at the termination of the track jump.) For
example, set the target track count N — a for the traverse monitor counter which is set with register B, and
COMP will be monitored. When the falling edge of this COMP is detected, overflow G can be reset.

M-track move

When $4E ($4F for REV) is received from the CPU, a FWD (REV) M-track move is performed in
accordance with Fig. 4-11. M can be set to 216 tracks. Like the 2N-track jump, COUT is used for counting
the number of moves when M is less than 16, and MIRR is used when M is 16 or more. The M-track move
is executed by moving only the sled, and is therefore suited for moving across several thousand to several
ten-thousand tracks. In addition, the track and sled servos are turned off after M tracks have been counted
through COUT or MIRR unlike for the other jumps. Transfer $25 from the microcomputer after the actuator
has stabilized.
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§ 4-7. Digital CLV

Fig. 4-12 shows the block diagram. Digital CLV outputs MDS error and MDP error signals with PWM, with the
sampling frequency increased up to 130kHz during normal-speed playback in CLVS, CLVP and other modes.

In addition, the digital spindle servo gain is variable.
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CLVS U/D:  Upl/down signal from CLVS servo
MDS error:  Frequency error for CLVP servo
MDP error:  Phase error for CLVP servo
PWMI: Spindle drive signal from the microcomputer for CAV servo

Fig. 4-12. Block Diagram
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§ 4-8. Playback Speed

In the CXD3068Q, the following playback modes can be selected through different combinations of XTAl,
XTSL pin, double-speed command (DSPB), VCO1 selection command (VCOSEL1), VCO1 frequency
division commands (KSL3, KSL2) and command transfer rate selector (ASHS) in CLV-N or CLV-W mode.

Mode | XTAI | XTSL | DSPB |VCOSEL1[:| ASHS Spéaeﬁk:jac" Error correction2
1 768Fs 1 0 0/1 0 1x C1: double; C2: quadruple
2 768Fs 1 1 0/1 0 2% C1: double; C2: double
3 768Fs 0 0 1 1 2x C1: double; C2: quadruple
4 768Fs 0 1 1 1 4x C1: double; C2: double
5 384Fs 0 0 0/1 0 1x C1: double; C2: quadruple
6 384Fs 0 1 0/1 0 2% C1: double; C2: double
7 384Fs 1 1 0/1 0 1x C1: double; C2: double

O Actually, the optimal value should be used together with KSL3 and KSL2.
2 When $8 ERC4 = 1, C2 is for quadruple correction with DSPB = 1.

The playback speed can be varied by setting VPO to VP7 in CAV-W mode. See "[3] Description of Modes" for
details.
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§ 4-9. Asymmetry Correction

Fig. 4-13 shows the block diagram and circuit example.
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Fig. 4-15. Asymmetry Correction Application Circuit
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§4-10. CD TEXT Data Demodulation

* In order to demodulate the CD TEXT data, set the command $8 Data 6 D3 TXON to 1. During TXON = 1,
connect EXCK to low and do not use the data output from SBSO because the CD TEXT demodulation circuit
uses EXCK and the SBSO pin exclusively.

It requires 26.7ms (max.) to demodulate the CD TEXT data correctly after TXON is set to 1.

» The CD TEXT data is output by switching the SQSO pin with the command. The CD TEXT data output is
enabled by setting the command $8 Data 6 D2 TXOUT to 1. To read data, the readout clock should be input
to SQCK.

e The readable data are the CRC counting results for the each pack and the CD TEXT data (16 bytes) except
for CRC data.

* When the CD TEXT data is read, the order of the MSB and LSB is inverted within each byte. As a result,
although the sequence of the bytes is the same, the bits within the bytes are now ordered LSB first.

 Data which can be stored in the LSl is 1 packet (4 packs).

TAON | coTeiT
DT
: 1
ro—
T " EXCH
. - SES0
S b e
Dignder — SOk
—: . =aEn

Fig. 4-14. Block Diagram of CD TEXT Demodulation Circuit
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[5] Description of Servo Signal Processing System Functions and Commands

85-1. General Description of Servo Signal Processing System (V pp: Supply voltage)
Focus servo

Sampling rate: 88.2kHz (when MCK = 128Fs)
Input range: 100 4Vop to 30 4Vop

Output format: 7-bit PWM

Other: Offset cancel

Focus bias adjustment
Focus search
Gain-down function
Defect countermeasure
Auto gain control

Tracking servo

Sampling rate: 88.2kHz (when MCK = 128Fs)
Input range: 10 4Vop to 30 4Vop
Output format: 7-bit PWM
Other: Offset cancel
E:F balance adjustment
Track jump

Gain-up function

Defect countermeasure
Drive cancel

Auto gain control
Vibration countermeasure

Sled servo
Sampling rate: 345Hz (when MCK = 128Fs)
Input range: 100 4Vop to 30 4Vop
Output format: 7-bit PWM
Other: Sled move

FOK, MIRR, DFCT signal generation
RF signal sampling rate: 1.4MHz (when MCK = 128Fs)
Input range: 100 4Vop to 30 4Vop
Other: RF zero level automatic measurement
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§5-2. Digital Servo Block Master Clock (MCK)

The clock with the 2/3 frequency of the crystal is supplied to the digital servo block.

XT4D and XT2D are $3F commands, and XT1D is $3E command. (Default = 0)

The digital servo block is designed with an MCK frequency of 5.6448MHz (128Fs) as typical.

Mode | XTAI FSTO XTSL XT4D XT2D XT1D Frequency division ratio MCK
1 384Fs 256Fs a 0 g 1 1 256Fs
2 384Fs 256Fs a 0 1 0 1/2 128Fs
3 384Fs | 256Fs 0 0 0 0 1/2 128Fs
4 768Fs 512Fs a 0 g 1 1 512Fs
5 768Fs 512Fs a 0 1 0 1/2 256Fs
6 768Fs | b512Fs O 1 0 0 1/4 128Fs
7 768Fs 512Fs 1 0 0 0 1/4 128Fs
Fs = 44.1kHz, (0@ Don't care
Table 5-1.
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§ 5-3. DC Offset Cancel [AVRG (Average) Measurement and Compensation] (See Fig. 5-3.)

The CXD3068Q can measure the average of RFDC, VC, FE and TE and compensate these signals using the
measurement results to control the servo effectively. This AVRG measurement and compensation is
necessary to initialize the CXD3068Q, and is able to cancel the DC offset.

AVRG measurement takes the levels applied to the VC, FE, RFDC and TE pins as the digital average of 256
samples, and then loads these values into each AVRG register.

The AVRG measurement commands are D15 (VCLM), D13 (FLM), D11 (RFLM) and D4 (TLM) of $38.
Measurement is on when the respective command is set to 1.

AVRG measurement requires approximately 2.9ms to 5.8ms (when MCK = 128Fs) after the command is received.
The completion of AVRG measurement operation can be monitored by the SENS pin. (See Timing Chart 5-2.)
Monitoring requires that the upper 8 bits of the command register are 38 (Hex).

28105.5ms

SEMS ; \ ,':*
[= XOWERS Y| :

— t

Ak 1p1 A'FE M et U ram sn 1 com pleded

Timing Chart 5-2.

<Measurement>

VC AVRG: The VC DC offset (VC AVRG) which is the center voltage for the system is measured and used to
compensate the FE, TE and SE signals.

FE AVRG: The FE DC offset (FE AVRG) is measured and used to compensate the FE and FZC signals.

TE AVRG: The TE DC offset (TE AVRG) is measured and used to compensate the TE and SE signals.

RF AVRG: The RF DC offset (RF AVRG) is measured and used to compensate the RFDC signal.

<Compensation>
RFLC: (RF signal — RF AVRG) is input to the RF In register.
"00" is input when the RF signal is lower than RF AVRG.
TLCO: (TE signal — VC AVRG) is input to the TRK In register.
TLC1: (TE signal — TE AVRG) is input to the TRK In register.
VCLC: (FE signal — VC AVRG) is input to the FCS In register.
FLC1: (FE signal — FE AVRG) is input to the FCS In register.
FLCO: (FE signal — FE AVRG) is input to the FZC register.

Two methods of canceling the DC offset are assumed for the CXD3068Q. These methods are shown in Figs.
5-3a and 5-3b.

An example of AVRG measurement and compensation commands is shown below.

$38 08 00 (RF AVRG measurement)

$38 20 00 (FE AVRG measurement)

$38 00 10 (TE AVRG measurement)

$38 14 0A (Compensation on [RFLC, FLCO, FLC1, TLC1], corresponds to Fig. 5-3a.)

See the description of $38 for these commands.
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§ 5-4. E:F Balance Adjustment Function (See Fig. 5-3.)

When the disc is rotated with the laser on, and with the FCS (focus) servo on via FCS Search (focus search),
the traverse waveform appears in the TE signal due to disc eccentricity.

In this condition, the low-frequency component can be extracted from the TE signal using the built-in TRK hold
filter by setting D5 (TBLM) of $38 to 1.

The extracted low-frequency component is loaded into the TRVSC register as a digital value, and the TRVSC
register value is established when TBLM returns to "0".

Next, setting D2 (TLC2) of $38 to 1 compensates the values obtained from the TE and SE input pins with the
TRVSC register value (subtraction), allowing the E:F balance offset to be adjusted. (See Fig. 5-3.)

§ 5-5. FCS Bias (Focus Bias) Adjustment Function

The FBIAS register value can be added to the FCS servo filter input by setting D14 (FBON) of $3A to 1. (See
Fig. 5-3.)

When D11 = 0 and D10 = 1 is set by $34F, the FBIAS register value can be written using the 9-bit value of D9
to D1 (D9: MSB).

In addition, the RF jitter can be monitored by setting the $8 command SOCT to 1. (See "DSP Block Timing
Chart".)

The FBIAS register can be used as a counter by setting D13 (FBSS) of $3A to 1. The FBIAS register functions
as an up counter when D12 (FBUP) of $3A = 1, and as a down counter when D12 (FBUP) of $3A = 0.
The number of up and down steps can be changed by setting D11 and D10 (FBV1 and FBVO) of $3A.

When using the FBIAS register as a counter, the counter stops when the value set beforehand in FBL9 to
FBL1 of $34 matches the FCSBIAS value. Also, if the upper 8 bits of the command register are $3A at this
time, SENS goes to high and the counter stop can be monitored.

Here, assume the FBIAS setting value FB9 to
FB1 and the FBIAS LIMIT value FBL9 to FBL1
are set in status A. For example, if command
registers FBUP = 0, FBV1 = 0, FBVO = 0 and
FBSS = 1 are set from this status, down count

# . B c . Starts from status A and approaches the set
FEIAS eing il LIMIT value. When the LIMIT value is reached
(FE9 Yo R 1) and the FBIAS value matches FBL9 to FBL1,

the counter stops and the SENS pin goes to
high. Note that the up/down counter counts at
each sampling cycle of the focus servo filter.
The number of steps by which the count value
changes can be selected from 1, 2, 4 or 8 steps
by FBV1 and FBVO. When converted to FE

'El':'é"l_g‘;'gl_” input, 1 step corresponds to 1/512 x \/op x 0.4.
] 1T mods
SEMS pin i E: E?;Jgn wrmode

C: COumer modée (LR &N 110pped)
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§ 5-6. AGCNTL (Automatic Gain Control) Function

The AGCNTL function automatically adjusts the filter internal gain in order to obtain the appropriate servo loop
gain. AGCNTL not only copes with the sensitivity variation of the actuator and photo diode, etc., but also
obtains the optimal gain for each disc.

The AGCNTL command is sent when each servo is turned on. During AGCNTL operation, if the upper 8 bits of
the command register are 38 (Hex), the completion of AGCNTL operation can be confirmed by monitoring the
SENS pin. (See Timing Chart 5-4 and "Description of SENS Signals".)

Setting D9 and D8 of $38 to 1 set FCS (focus) and TRK (tracking) respectively to AGCNTL operation.

Note) During AGCNTL operation, each servo filter gain must be normal, and the anti-shock circuit (described
hereafter) must be disabled.

(= PECK) ! Tj

A5 CHTL com pledion

Timing Chart 5-4.

Coefficient K13 changes for AGF (focus AGCNTL) and coefficients K23 and K07 change for AGT (tracking
AGCNTL) due to AGCNTL.

These coefficients change from 01 to 7F (Hex), and they must also be set within this range when written
externally.

After AGCNTL operation has completed, these coefficient values can be confirmed by reading them out from
the SENS pin with the serial readout function (described hereafter).

AGCNTL related settings
The following settings can be changed with $35, $36 and $37.
FG6 to FGO; AGF convergence gain setting, effective setting range: 00 to 57 (Hex)
TG6 to TGO; AGT convergence gain setting, effective setting range: 00 to 57 (Hex)
AGS; Self-stop on/off

AGJY; Convergence completion judgment time

AGGF,; Internally generated sine wave amplitude (AGF)
AGGT; Internally generated sine wave amplitude (AGT)
AGV1,; AGCNTL sensitivity 1 (during rough adjustment)
AGV2; AGCNTL sensitivity 2 (during fine adjustment)
AGHS; Rough adjustment on/off

AGHT,; Fine adjustment time

Note) Converging servo loop gain values can be changed with the FG6 to FGO and TG6 to TGO setting values. In
addition, these setting values must be within the effective setting range. The default settings aim for 0dB at
1kHz. However, since convergence values vary according to the characteristics of each constituent
element of the servo loop, FG and TG values should be set as necessary.
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AGCNTL and default operation have two stages.

In the first stage, rough adjustment is performed with high sensitivity for a certain period of time (select
256/128ms with AGHT, when MCK = 128Fs), and the AGCNTL coefficient approaches the appropriate value.
The sensitivity at this time can be selected from two types with AGV1.

In the second stage, the AGCNTL coefficient is finely adjusted with relatively low sensitivity to further approach
the appropriate value. The sensitivity for the second stage can be selected from two types with AGV2. In the
second stage of default operation, when the AGCNTL coefficient reaches the appropriate value and stops
changing, the CXD3068Q confirms that the AGCNTL coefficient has not changed for a certain period of time
(select 63/31ms with AGHJ, when MCK = 128Fs), and then completes AGCNTL operation. (Self stop mode)
This self-stop mode can be canceled by setting AGS to 0.

In addition, the first stage is omitted for AGCNTL operation when AGHS is set to 0.

An example of AGCNTL coefficient transitions during AGCNTL operation with various settings is shown in Fig. 5-5.

nhal wye

G CHTL Cogiclent walu e

o wel Qe ncs wallg

#GHT G J
G CMTL #G CHTL
sarl com plelon
SENS | |
Fig. 5-5.

Note) Fig. 5-5 shows the case where the AGCNTL coefficient converges from the initial value to a smaller
value.

—-161 -



SONY CXD3068Q

§ 5-7. FCS Servo and FCS Search (Focus Search)
The FCS servo is controlled by the 8-bit serial command $0X. (See Table 5-6.)

Eaer?]i:ter Command | D23 to D20 | D19 to D16
1 0 OO |FOCUS SERVO ON (FOCUS GAIN NORMAL)
11 00 |FOCUS SERVO ON (FOCUS GAIN DOWN)
0 FOCUS 0000 0 0O 0 O |FOCUS SERVO OFF, ov OoUT

CONTROL 0 0 1 O |FOCUS SERVO OFF, FOCUS SEARCH VOLTAGE OUT
0 010 |FOCUSSEARCH VOLTAGE DOWN
0 011 |FOCUSSEARCH VOLTAGE UP

Table 5-6. (1 Don't care
FCS Search

FCS search is required in the course of turning on the FCS servo.

Fig. 5-7 shows the signals for sending commands $00 - $02 -, $03 and performing only FCS search operation.
Fig. 5-8 shows the signals for sending $08 (FCS on) after that.

FCE0 P FoSORY

RF RF

FOK FH

FE FE

FZC % FZC 4|
Fig. 5-7. Fig. 5-8.
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§ 5-8. TRK (Tracking) and SLD (Sled) Servo Control
The TRK and SLD servos are controlled by the 8-bit command $2X. (See Table 5-9.)
When the upper 4 bits of the serial data are 2 (Hex), TZC is output to the SENS pin.

REUISIEr | Command | D23 10 D20 | D19 to D16

00 OO TRACKING SERVO OFF
01 OO TRACKING SERVO ON
10 00 FORWARD TRACK JUMP

5 '||\'/I|:(z)/.|\3cl;EK|NG 0010 11 00 REVERSE TRACK JUMP
g 0 0 | SLED SERVO OFF
gd 0 1 | SLED SERVO ON
od 1 0 | FORWARD SLED MOVE
Ud 1 1 | REVERSE SLED MOVE

Table 5-0. [t Don't care
TRK Servo

The TRK JUMP (track jump) level can be set with 6 bits (D13 to D8) of $36.

In addition, when the TRK servo is on and D17 of $1 is set to 1, the TRK servo filter switches to gain-up mode.
The filter also switches to gain-up mode when the LOCK signal goes low or when vibration is detected with the
anti-shock circuit (described hereafter) enabled.

The CXD3068Q has 2 types of gain-up filter structures in TRK gain-up mode which can be selected by setting
D16 of $1. (See Table 5-17.)

SLD Servo

The SLD MOV (sled move) output, composed of a basic value from 6 bits (D13 to D8) of $37, is determined by
multiplying this value by 1x, 2x, 3%, or 4x magnification set using D17 and D16 when D18 = D19 = 0 is set with
$3. (See Table 5-10.)

SLD MOV must be performed continuously for 50us or more. In addition, if the LOCK input signal goes low
when the SLD servo is on, the SLD servo turns off.

Note) When the LOCK signal is low, the TRK servo switches to gain-up mode and the SLD servo is turned off.
These operations are disabled by setting D6 (LKSW) of $38 to 1.

Register | command | D23 to D20 | D19 to D16
name
0 0 0 0 |SLEDKICK LEVEL (basic value x £1)
0 0 01 |SLEDKICKLEVEL (basic value x +2)
3 SELECT 0011
0 0 1 0 |SLEDKICKLEVEL (basic value x £3)
0 0 11 |SLEDKICKLEVEL (basic value x +4)

Table 5-10.
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§ 5-9. MIRR and DFCT Signal Generation
The RF signal obtained from the RFDC pin is sampled at approximately 1.4MHz (when MCK = 128Fs) and
loaded. The MIRR and DFCT signals are generated from this RF signal.

MIRR Signal Generation

The loaded RF signal is applied to peak hold and bottom hold circuits.

An envelope is generated from the waveforms generated in these circuits, and the MIRR comparator level is
generated from the average of this envelope waveform.

The MIRR signal is generated by comparing the waveform generated by subtracting the bottom hold value
from the peak hold value with this MIRR comparator level. (See Fig. 5-11.)

The bottom hold speed and mirror sensitivity can be selected from 4 values using D7 and D6, and D5 and D4,

respectively, of $3C.
SO U

Pech Hold et

Botiom Hold W\vﬁ\j {_/L

Pk Hold AT T o et T | .. MIERCOMp
- Bofiom Hol r— [MATTON Com paraiar k)

MIRR I| I|| | | I| I i_ I:

Fig. 5-11.

DFCT Signal Generation

The loaded RF signal is input to two peak hold circuits with different time constants, and the DFCT signal is
generated by comparing the difference between these two peak hold waveforms with the DFCT comparator
level. (See Fig. 5-12.)

The DFCT comparator level can be selected from four values using D13 and D12 of $3B.

PF

e T [
oz ~

Peeh, Holid2
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X .,
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L
Fig. 5-12.
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§ 5-10. DFCT Countermeasure Circuit

The DFCT countermeasure circuit maintains the directionality of the servo so that the servo does not
become easily dislocated due to scratches or defects on discs.

Specifically, these operations are achieved by detecting scratches and defects with the DFCT signal
generation circuit, and when DFCT goes high, applying the low frequency component of the error signal
before DFCT went high to the FCS and TRK servo filter inputs. (See Fig. 5-13.)

In addition, these operations are activated by the default. They can be disabled by setting D7 (DFSW) of
$38 to 1.

Hold Aiker
Error algnal npu i regh der Huold regls der EM
DFCT
L\a_ Sarun Ase
L
Fig. 5-13.

§ 5-11. Anti-Shock Circuit

When vibrations occur in the CD player, this circuit forces the TRK filter to switch to gain-up mode so that the
servo does not become easily dislocated. This circuit is for systems which require vibration countermeasures.
Concretely, vibrations are detected using an internal anti-shock filter and comparator circuit, and the gain is
increased. (See Fig. 5-14.)

The comparator level is fixed to 1/16 of the maximum comparator input amplitude. However, the comparator
level is practically variable by adjusting the value of the anti-shock filter output coefficient K35.

This function can be turned on and off by D19 of $1 when the brake circuit (described hereatfter) is off. (See
Table 5-17.)

This circuit can also support an external vibration detection circuit, and can set the TRK servo filter to gain-up
mode by inputting high level to the ATSK pin.

When the upper 4 bits of the command register are 1 (Hex), vibration detection can be monitored from the
SENS pin.

It also can be monitored from the ATSK pin by setting the ASOT command of $3F to 0.

Ik

i 1 sh ook
TE At (C:0M praraior

TPE Galn
At -

ol 5
THHE Gailn Mormal =l H
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Fig. 5-14.
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§ 5-12. Brake Circuit

Immediately after a long distance track jump it tends to be hard for the actuator to settle and for the servo to
turn on.

The brake circuit prevents these phenomenon.

In principle, the brake circuit uses the tracking drive as a brake by cutting the unnecessary portions utilizing the
180° offset in the RF envelope and tracking error phase relationship which occurs when the actuator traverses
the track in the radial direction from the inner track to the outer track and vice versa. (See Figs. 5-15 and 5-16.)
Concretely, this operation is achieved by masking the tracking drive using the TRKCNCL signal generated by
loading the MIRR signal at the edge of the TZC (Tracking Zero Cross) signal.

The brake circuit can be turned on and off by D18 of $1. (See Fig. 5-17.)

In addition, the low frequency for the tracking drive after masking can be boosted. (SFBK1, 2 of $34B)

nnerimach = Juderimch sl Tackh —e NNerinach
. F\AD  FEY, \ BEY FWD,
L IMAP LRAP ST R :fuﬁg :Ertlﬂup:sem o
L= : TR N P
DRY | e | DRY T : o |
3 i AN NSNS : = E i
Tracs i H Trace ' W !
MRR ] 1 1 1 MRRE [ L L L
TE 0T TN S TE D TTh T
O A e e A ;
54 S S S B I B I 274 L B N 2 N .
TRMCHCL I e N e e O e TRHCMCL S e T ey A ey N e I
TRE DR O
(SFEK OFF) N N N A TREDRY oo o T s
[SFEK OFF)
TREDRY o
BRECH S T TADRY o e e e e
SFEK O0)
SEMS
Tt 4 LT L 1L L S I e N e T ey N
Fig. 5-15. Fig. 5-16.
Register | - mmand | D23 to D20 | D19 to D16
name
10 OO | ANTISHOCK ON
0 00O | ANTI SHOCK OFF
01 00 | BRAKE ON
TRACKING 00 OO | BRAKE OFF
! conTroL | 0001
00 0 O | TRACKING GAIN NORMAL
00 1 O | TRACKING GAIN UP
000 1 | TRACKING GAIN UP FILTER SELECT 1
000 0 | TRACKING GAIN UP FILTER SELECT 2

[1 Don't care
Table 5-17.
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§ 5-13. COUT Signal

The COUT signal is output to count the number of tracks during traverse, etc. It is basically generated by
loading the MIRR signal at both edges of the TZC signal. The used TZC signal can be selected from among
three different phases according to the COUT signal application.

* HPTZC: For 1-track jumps
Fast phase COUT signal generation with a fast phase TZC signal. (The TZC phase is advanced
by a cutoff 1kHz digital HPF; when MCK = 128Fs.)

*«STZC: For COUT generation when MIRR is externally input and for applications other than COUT generation.
This is generated by sampling the TE signal at 700kHz. (when MCK = 128Fs)

*DTZC: For high-speed traverse
Reliable COUT signal generation with a delayed phase STZC signal.

Since it takes some time to generate the MIRR signal, it is necessary to delay the TZC signal in accordance
with the MIRR signal delay during high-speed traverse.
The COUT signal output method is switched with D15 and D14 of $3C.

When D15 = 1: STZC

When D15 =0 and D14 = 0: HPTZC

When D15 =0 and D14 = 1: DTZC

When DTZC is selected, the delay can be selected from two values with D14 of $36.

§ 5-14. Serial Readout Circuit
The following measurement and adjustment results can be read out from the SENS pin by inputting the
readout clock to the SCLK pin by $39. (See Fig. 5-18, Table 5-19 and "Description of SENS Signals".)

Specified commands
$390C: VC AVRG measurement result $3953: FCS AGCNTL coefficient result
$3908: FE AVRG measurement result $3963: TRK AGCNTL coefficient result
$3904: TE AVRG measurement result $391C: TRVSC adjustment result
$391F: RF AVRG measurement result $391D: FBIAS register value

XL AT w
L — e
SCLK L L LI 1
ji— 1MLk —uf
Sl Feadou1Dak .
s e o K st
Fig. 5-18.
Item Symbol Min. Typ. Max. Unit
SCLK frequency fscLk 16 MHz
SCLK pulse width tspw 31.3 ns
Delay time toLs 15 HS
Table 5-19.

During readout, the upper 8 bits of the command register must be 39 (Hex).
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§ 5-15. Writing to Coefficient RAM

The coefficient RAM can be rewritten by $34. All coefficients have default values in the built-in ROM, and
transfer from the ROM to the RAM is completed approximately 40us (when MCK = 128Fs) after the XRST pin
rises. (The coefficient RAM cannot be rewritten during this period.)

After that, the characteristics of each built-in filter can be finely adjusted by rewriting the data for each address
of the coefficient RAM.

The coefficient rewrite command is comprised of 24 bits, with D14 to D8 of $34 as the address (D15 = 0) and
D7 to DO as data. Coefficient rewriting is completed 11.3us (when MCK = 128Fs) after the command is
received. When rewriting multiple coefficients, be sure to wait 11.3us (when MCK = 128Fs) before sending the
next rewrite command.

§ 5-16. PWM Output

FCS, TRK and SLD PWM format outputs are described below.

In particular, FCS and TRK use a double oversampling noise shaper.

Timing Chart 5-20 and Fig. 5-21 show examples of output waveforms and drive circuits.
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[TEEE Y - I T B I I
U e A U e - & Ul e
e £ Bk, pot £ Bk, bt B ———
1 1 1 1
SR _f— mww — i i
CK, : :
: : :
SR _ — e p— i
H H H
FoEm R, ; ; ;
PR -} 1 PR, -1 17 S .. SRR, ) 1y S PR -} 7' VR {7 S
1 ' 1 ' 1
FFAOR, 0 i i ' i
TFOR L —r : ' !
D Sk =T : : :
FROR : s [ Fe— i
TFOR , ™ p ;
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tmck = 1 =180ns
5.6448MHz

Fig. 5-21. Drive Circuit
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§ 5-17. Servo Status Changes Produced by LOCK Signal

When the LOCK signal becomes low, the TRK servo switches to the gain-up mode and the SLD servo turns off
in order to prevent SLD free-running.

Setting D6 (LKSW) of $38 to 1 deactivates this function.

In other words, neither the TRK servo nor the SLD servo change even when the LOCK signal becomes low.
This enables microcomputer control.

§ 5-18. Description of Commands and Data Sets

$34

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO
0 | KA6 | KAS | KA4 | KA3 | KA2 | KA1 | KAO | KD7 | KD6 | KD5 | KD4 | KD3 | KD2 | KD1 | KDO

When D15 = 0.
KAG6 to KAO: Coefficient address
KD7 to KDO: Coefficient data

$348 (preset: $348000)

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 0 0 O |PGFS1|PGFSO|PFOK1|PFOKO| O 0 0 |MRS|MRT1|MRTO| O 0

These commands set the GFS pin hold time. The hold time is inversely proportional to the playback speed.

PGFS1 | PGFSO Processing

High when the frame sync is of the correct timing,

0 0 e
low when not the correct timing.
High when the frame sync is of the correct timing,

0 1 . T
low when continuously not the correct timing for 2ms or longer.
High when the frame sync is of the correct timing,

1 0 . T
low when continuously not the correct timing for 4ms or longer.
High when the frame sync is the correct timing,

1 1 . -
low when continuously not the correct timing for 8ms or longer.

These commands set the FOK hold time. See $3B for the FOK slice level.
These are the values when MCK = 128Fs, and the hold time is inversely proportional to the MCK setting.

PFOK1 | PFOKO Processing
0 0 High when the RFDC value is higher than the FOK slice level,
low when lower than the FOK slice level.
0 1 High when the RFDC value is higher than the FOK slice level,
low when continuously lower than the FOK slice level for 4.35ms or more.
1 0 High when the RFDC value is higher than the FOK slice level,
low when continuously lower than the FOK slice level for 10.16ms or more.
1 1 High when the RFDC value is higher than the FOK slice level,
low when continuously lower than the FOK slice level for 21.77ms or more.

MRS: Switches the time constant for the MIRR comparator level generation of the MIRR generation circuit.
When MRS = 0, the time constant is set to normal. (default)
When MRS = 1, the time constant is delayed compared to the normal state.
The duration of MIRR = high, which is caused by the affection of the RFDC signal pulse-formed noise
and the like, is suppressed by setting MRS to 1.
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MRT1, O: These commands limit the time while MIRR = high.
MRT1 MRTO | MIRR maximum time [ms]
U 0 0 No time limit
0 1 1.10
1 0 2.20
1 1 4.00
[1 preset
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$34B (preset: $34B000)

D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | b4 | D3 | D2 | D1 DO
1 0 1 1 |SFBK1|SFBK2| O 0 0 0 0 0 0 0 0 0

The low frequency can be boosted for brake operation.
See "§ 5-12 for brake operation".

SFBK1: When 1, brake operation is performed by setting the LowBooster-1 input to 0.
This is valid only when TLB1ON = 1. The preset is 0.

SFBK2: When 1, brake operation is performed by setting the LowBooster-2 input to 0.
This is valid only when TLB2ON = 1. The preset is O.

$34C (preset: $34C000)

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

THB | FHB | TLB1 | FLB1 | TLB2
1 1110710 | oN|ovN|oN|]oN|oN]| O

HBST1|HBSTO|LB1S1|LB1S0 |LB2S1 | LB2S0

These commands turn on the boost function. (See "§ 5-20. Filter Composition".)
There are five boosters (three for the TRK filter and two for the FCS filter) which can be turned on and off
independently.

THBON: When 1, the high frequency is boosted for the TRK filter. Preset when 0.
FHBON: When 1, the high frequency is boosted for the FCS filter. Preset when 0.
TLB1ON: When 1, the low frequency is boosted for the TRK filter. Preset when O.
FLB1ON: When 1, the low frequency is boosted for the FCS filter. Preset when 0.
TLB2ON: When 1, the low frequency is boosted for the TRK filter. Preset when O.

The difference between TLB1ON and TLB2ON is the position where the low frequency is boosted.
For TLB1ON, the low frequency is boosted before the TRK jump, and for TLB2ON, after the TRK jump.

The following commands set the boosters. (See "§ 5-20. Filter Composition”.)

HBST1, HBSTO: TRK and FCS HighBooster setting.
HighBooster has the configuration shown in Fig. 5-24a, and can select three different
combinations of coefficients BK1, BK2 and BK3. (See Table 5-25a.)
An example of characteristics is shown in Fig. 5-26a.
These characteristics are the same for both the TRK and FCS filters.
The sampling frequency is 88.2kHz (when MCK = 128Fs).

LB1S1, LB1SO: TRK and FCS LowBooster-1 setting.
LowBooster-1 has the configuration shown in Fig. 5-24b, and can select three different
combinations of coefficients BK4, BK5 and BK6. (See Table 5-25b.)
An example of characteristics is shown in Fig. 5-26b.
These characteristics are the same for both the TRK and FCS filters.
The sampling frequency is 88.2kHz (when MCK = 128Fs).

LB2S1, LB2S0: TRK LowBooster-2 setting.
LowBooster-2 has the configuration shown in Fig. 5-24c, and can select three different
combinations of coefficients BK7, BK8 and BK9. (See Table 5-25c.)
An example of characteristics is shown in Fig. 5-26c.
This booster is used exclusively for the TRK filter.
The sampling frequency is 88.2kHz (when MCK = 128Fs).

Note) Fs = 44.1kHz
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HighBooster setting
HBST1 | HBSTO
BK1 BK2 BK3
0 — -120/128 96/128 2
1 0 -124/128 112/128 2
1 1 -126/128 120/128 2
Fig. 5-24a. Table 5-25a.
LowBooster-1 setting
LB1S1 | LB1SO
BK4 BK5 BK6
0 — —255/256  1023/1024 1/4
1 0 -511/512  2047/2048 1/4
1 1 —1023/1024 4095/4096 1/4
Fig. 5-24b. Table 5-25b.
LowBooster-2 setting
LB2S1 | LB2S0O
BK7 BK8 BK9
0 — —255/256  1023/1024 1/4
1 0 -511/512  2047/2048 1/4
1 1 -1023/1024 4095/4096 1/4
Fig. 5-24c. Table 5-25c.
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$34E (preset: $34E000)

D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

1 1 1 O |IDFSL3|IDFSL2|IDFSL1{IDFSLO| O O |IDFTL1|IDFTO| O 0 0 0

IDFSL3: The new DFCT detection is output.
When IDFSL3 = 0, only DFCT in 85-9 is detected and the signal is output from the DFCT pin.
(default)
When IDFSL3 = 1, DFCT in 85-9 and new DFCT are switched and the resulting signal is
output from the DFCT pin.
The timing for switching is as follows;
When DFCT in 85-9 = low, the new DFCT signal is output from the DFCT pin.
When DFCT in 85-9 = high, DFCT in $5-9 is output from the DFCT pin.
After DFCT in 85-9 is switched to low, the time when the new DFCT output is enabled can be
set. (See IDFT1 and IDFTO of $34E.)

IDFSL3 DFCT in $5-9 DFCT pin
0 L DFCT in 85-9
0 H DFCT in 85-9
1 L New DFCT
1 H DFCT in 85-9
IDFSL2: The new DFCT detection time is set.

After the new DFCT is detected, DFCT=high is held for a specific time. This time is set.
When IDFSL2 = 0, long hold time. (default)
When IDFSL2 = 1, short hold time.
IDFSL1: The new DFCT detection sensitivity is set.
When IDFSL1 = 0, high detection sensitivity. (default)
When IDFSL1 = 1, low detection sensitivity.
IDFSLO: The new DFCT cancel sensitivity is set.
When IDFSLO = 0, high cancel sensitivity is set. (default)
When IDFSLO = 1, low cancel sensitivity is set.
IDFT1, 0: After DFCT in 85-9 is switched to low, the time when the new DFCT output is enabled (output
prohibit time) is set.

IDFT1 IDFTO | New DFCT signal output prohibit time
g 0 0 204.08pus
0 1 294.78s
1 0 408.16ps
1 1 612.24ys

[1 preset
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$34F

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 1 1 1 1 0 |FBLY9|FBL8|FBL7|FBL6 |FBL5|FBL4 |FBL3|FBL2|FBL1| —

When D15 = D14 = D13 = D12 = D11 = 1 ($34F)
D10=0
FBIAS LIMIT register write
FBL9 to FBL1: Data; data compared with FB9 to FB1, FBL9 = MSB.
When using the FBIAS register in counter mode, counter operation stops when the
value of FB9 to FB1 matches with FBL9 to FBL1.

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 1 1 1 0 1 FBO9 | FB8 | FB7 | FB6 | FB5 | FB4 | FB3 | FB2 | FB1 | —

When D15 = D14 = D13 = D12 = 1 ($34F)
D11=0,D10=1
FBIAS register write
FB9 to FB1: Data; two's complement data, FB9 = MSB.
For FE input conversion, FB9 to FB1 = 011111111 corresponds to 255/256 x Vbo/4 and
FB9 to FB1 = 100000000 to —256/256 x Vob/4 respectively. (Vop: supply voltage)

D15 | D14 | D13 | D12 |D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 1 1 1 0 O |TVO |TV8 | TV7 |TV6 | TVS5 | TV4 | TV3 | TV2 | TV1 | TVO

When D15 = D14 = D13 = D12 = 1 ($34F)
D11=0,D10=0
TRVSC register write
TV9 to TVO: Data; two's complement data, TV9 = MSB.
For TE input conversion, TV9 to TVO = 0011111111 corresponds to 255/256 x Vop/4 and
TV9 to TVO = 1100000000 to —256/256 x Voo/4 respectively. (Vob: supply voltage)

Note) ¢ When the TRVSC register is read out, the data length is 9 bits. At this time, data corresponding to
each bit TV8 to TVO during external write are read out.
« When reading out internally measured values and then writing these values externally, set TV9 the
same as TV8.

=177 -



SONY

CXD3068Q
$35 (preset: $35 58 2D)

D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

FT1 | FTO | FS5 | FS4 | FS3 | FS2 | FS1 | FSO | FTZ | FG6 | FG5 | FG4 | FG3 | FG2 | FG1 | FGO
FT1, FTO, FTZ: Focus search-up speed

Default value: 010 (0.673 x Vbp V/s)
Focus drive output conversion
FT1 FTO FTZ Focus search speed [V/s]
0 0 0 1.35 x Vbp
O 0 1 0 0.673 x VpD
1 0 0 0.449 x Vpp
1 1 0 0.336 % Vbp
0 0 1 1.79 x Vbp
0 1 1 1.08 x Vbp
1 0 1 0.897 x Vpp
1 1 1 0.769 x Vpp
I preset, Vopo: PWM driver supply voltage
FS5 to FSO: Focus search limit voltage
Default value: 011000 ((1+24/64) x Vob/2, Vob: PWM driver supply voltage)
Focus drive output conversion
FG6to FGO:  AGF convergence gain setting value
Default value: 0101101
$36 (preset: $36 OE 2E)
D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | b4 | D3 | D2 | b1 | DO
TDZC|DTZC| TJ5 | TJ4 | TJ3 | TJ2 | TJ1 | TJO |SFIP| TG6 | TG5 | TG4 | TG3 | TG2 | TG1 | TGO
TDZC: Selects the TZC signal for generating the TRKCNCL signal during brake circuit operation.
TDZC = 0: The edge of the HPTZC or STZC signal, whichever has the faster phase, is used.
TDZC = 1: The edge of the HPTZC or STZC signal or the tracking drive signal zero-cross,
whichever has the fastest phase, is used. (See § 5-12.)

DTZC: DTZC delay (8.5/4.25us, when MCK = 128Fs)
Default value: 0 (4.25ps)

TJ5 to TJO: Track jump voltage
Default value: 001110 ((1+£14/64) x Vob/2, Vpb: PWM driver supply voltage)
Tracking drive output conversion

SFJP: Surf jump mode on/off
The tracking PWM output is generated by adding the tracking filter output and TJReg (TJ5 to 0),
by setting D7 to 1 (on)

TG6to TGO:  AGT convergence gain setting value

Default value: 0101110
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$37 (preset: $37 50 BA)
D15 | D14 | D13 | D12 | D11 | D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FZSH|FZSL| SM5 | SM4 | SM3 | SM2 | SM1 | SMO | AGS | AGJ |AGGF|AGGT|AGV1|AGV2|AGHS|AGHT
FZSH, FZSL: FZC (Focus Zero Cross) slice level
Default value: 01 (1/8 x Vbb/2, Vob: supply voltage); FE input conversion
FZSH FZSL Slice level
0 0 1/4 x Vpp/2
O 0 1 1/8 x VVobp/2
1 0 1/16 x Vop/2
1 1 1/32 x Vpp/2
U preset
SM5 to SMO:  Sled move voltage
Default value: 010000 ((1+16/64) x Vob/2, Vob: PWM driver supply voltage)
Sled drive output conversion
AGS: AGCNTL self-stop on/off
Default value: 1 (on)
AGJ: AGCNTL convergence completion judgment time during low sensitivity adjustment (31/63ms,
when MCK = 128Fs)
Default value: 0 (63ms)
AGGF: Focus AGCNTL internally generated sine wave amplitude (small/large)
Default value: 1 (large)
AGGT: Tracking AGCNTL internally generated sine wave amplitude (small/large)
Default value: 1 (large)
FE/TE input conversion
0 (small) | 1/32 x Vbb/2
AGGF 1 (large)] 1/16 x Vbob/2
0 (small) | 1/16 x Vbb/2
AGGT 1 (large)| 1/8 x VVob/2
I preset
AGV1: AGCNTL convergence sensitivity during high sensitivity adjustment; high/low
Default value: 1 (high)
AGV2: AGCNTL convergence sensitivity during low sensitivity adjustment; high/low
Default value: 0 (low)
AGHS: AGCNTL high sensitivity adjustment on/off
Default value: 1 (on)
AGHT: AGCNTL high sensitivity adjustment time (128/256ms, when MCK = 128Fs)

Default value: 0 (256ms)
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$38 (preset: $38 00 00)

D15 | D14 | D13 | D12 (D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO
VCLM |VCLC| FLM |FLCO |RFLM|RFLC| AGF | AGT |DFSW|LKSW|TBLM|TCLM|FLC1|TLC2|TLC1|TLCO

DC offset cancel. See §5-3.
B/CLM: VC level measurement (on/off)

VCLC: VC level compensation for FCS In register (on/off)
CFLM:  Focus zero level measurement (on/off)

FLCO: Focus zero level compensation for FZC register (on/off)
CRFLM: RF zero level measurement (on/off)

RFLC: RF zero level compensation (on/off)

Automatic gain control. See 85-6.
AGF:  Focus auto gain adjustment (on/off)
AGT: Tracking auto gain adjustment (on/off)

Misoperation prevention circuit
DFSW: Defect disable switch (on/off)
Setting this switch to 1 (on) disables the defect countermeasure circuit.
LKSW: Lock switch (on/off)
Setting this switch to 1 (on) disables the sled free-running prevention circuit.

DC offset cancel. See §5-3.
TBLM: Traverse center measurement (on/off)
Crewm: Tracking zero level measurement (on/off)
FLC1: Focus zero level compensation for FCS In register (on/off)
TLC2: Traverse center compensation (on/off)
TLC1: Tracking zero level compensation (on/off)
TLCO: VC level compensation for TRK/SLD In register (on/off)

Note) Commands marked with Uare accepted every 2.9ms. (when MCK = 128Fs)
All commands are on when 1.
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$39 (preset: $39 0000)

D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8
DAC | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO

DAC: Serial data readout DAC mode (on/off)
SD6 to SDO: Serial readout data select

SD6 SD5 Readout data Readout data length
1 Coefficient RAM data for address = SD5 to SDO 8 bits
0 1 Data RAM data for address = SD4 to SDO 16 bits
SD4 SD3 to SDO

1111 RF AVRG register 8 bits $399F

1110 RFDC input signal 8 b?ts $399E

1101 FBIAS register 9 bits $399D

1 1100 TRVSC register 9 b?ts $399C

0011 | RFDC envelope (bottom) 8 bits $3993

0 010 | RFDCenvelope (peak) 8 bits $3992

0 0 0001 RFDC envelope 8 bits $3991

(peak) — (bottom)

1100 VC AVRG register 9 bits $398C

1000 FE AVRG register 9 bits $3988

0100 TE AVRG register 9 bits $3984

0 0011 |FEinputsignal 8 bits $3983

0010 TE input signal 8 bits $3982

0001 SE input signal 8 bits $3981

0000 VC input signal 8 bits $3980

I Don't care

Note) Coefficients K40 to K4F cannot be read out.
See the Description for "Data Readout" concerning readout methods for the above data.
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$3A (preset: $3A 00 00)

D15

D14

D13 | D12 | D11 (D10 | D9 | D8 | D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO

0

FBON

FBSS|FBUP|FBV1 |FBVO|FIFZC|TJDO |FPS1|FPSO|TPS1|TPSO| 0 |SJHD|INBK|MTIO

FBON:

FBSS:

FBUP:

FBV1, FBVO:

TJDO:

FPS1, FPSO:
TPS1, TPSO:

SJHD:
INBK:

MTIO:

FBIAS (focus bias) register addition (on/off)

The FBIAS register value is added to the signal loaded into the FCS In register by setting
FBON =1 (on).

FBIAS (focus bias) register/counter switching

FBSS = 0: register, FBSS = 1: counter.

FBIAS (focus bias) counter up/down operation switching

This performs counter up/down control when FBSS = 1. FBUP = 0: down counter,

FBUP = 1: up counter.

FBIAS (focus bias) counter voltage switching

The number of FCS BIAS count-up/-down steps per cycle is decided by these bits.

The counter changes once for each
sampling cycle of the focus servo
filter. When MCK is 128Fs, the

0 1 2 sampling frequency is 88.2kHz.

1 0 4 When converted to FE input, 1 step
1 1 8

FBV1 FBVO Number of steps per cycle
0 0 1

is approximately 1/2° x Vop x 0.4,
Vob = supply voltage.

1 preset

This sets the tracking servo filter data RAM to 0 when switched from track jump to servo on
only when SFJP =1 (during surf jump operation).

Gain setting when transferring data from the focus filter to the PWM block.

Gain setting when transferring data from the tracking filter to the PWM block.

These are effective for increasing the overall gain in order to widen the servo band.

Operation when FPS1, FPS0 (TPS1, TPS0) = 00 is the same as usual (7-bit shift). However,
6dB, 12dB and 18dB can be selected independently for focus and tracking by setting the
relative gain to 0dB when FPS1, FPSO (TPS1, TPSO0) = 00.

FPS1 FPSO Relative gain TPS1 TPSO Relative gain

0 0 0dB 0 0 0dB 0
0 1 +6dB 0 1 +6dB
1 0 +12dB 1 0 +12dB
1 1 +18dB 1 1 +18dB

[1 preset

This holds the tracking filter output at the value when surf jump starts during surf jump.

When INBK = 0 (off), the brake circuit masks the tracking drive signal with TRKCNCL which is
generated by fetching the MIRR signal at the TZC edge. When INBK = 1 (on), the tracking
filter input is masked instead of the drive output.

The tracking filter input is masked when the MIRR signal is high by setting MTIO = 1 (on).
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FIFZC: This selects the FZC slice level setting command.
When 0, the FZC slice level is determined by the $37 FZSH and FZSL setting values. (default)

When 1, the FZC slice level is determined by the $3F8 FIFZB3 to FIFZBO and FIFZA3 to
FIFZAO setting values.

This allows more detailed setting and the addition of hysteresis compared to the $37 FZSH and
FZSL setting.
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$3B (preset: $3B EO 50)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
SFO2|SFO1|SDF2|SDF1|MAX2 | MAX1|[SFOX| BTF |D2Vv2|{D2V1|D1V2|D1V1|RINT| O 0 0

SFOX, SFO2, SFO1: FOK slice level
Default value: 011 (28/256 x Vbp/2, Vob = supply voltage)
RFDC input conversion

SFOX SFO2 SFO1 Slice level
0 0 0 16/256 x Vbp/2
0 0 1 20/256 x Vbp/2
0 1 0 24/256 x Vpp/2
O 0 1 1 28/256 x Vpp/2
1 0 0 32/256 x Vpp/2
1 0 1 40/256 x Vbp/2
1 1 0 48/256 x Vob/2
1 1 1 56/256 x VVpbb/2
L1 preset
SDF2, SDF1: DFCT slice level
Default value: 10 (0.0313 x Vbb)
RFDC input conversion
SDF2 SDF1 Slice level
0 0 0.0156 x Vbbp
0 1 0.0234 x Vbp
U 1 0 0.0313 x VoD
1 1 0.0391 x Vbp
(1 preset, Vob: supply voltage
MAX2, MAX1: DFCT maximum time (MCK = 128Fs)
Default value: 00 (no timer limit)
MAX2 MAX1 | DFCT maximum time
g 0 0 No timer limit
0 1 2.00ms
1 0 2.36
1 1 2.72
[1 preset
BTF: Bottom hold double-speed count-up mode for MIRR signal generation

Onl/off (default: off)
On when set to 1.
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D2Vv2, D2V1: Peak hold 2 for DFCT signal generation
Count-down speed setting
Default value: 01 (0.086 x Vopo/ms, 44.1kHz)
[V/ms] unit items indicate RFDC input conversion; [kHz] unit items indicate the
operating frequency of the internal counter.

Count-down speed
D2Vv2 D2V1
[V/Ims] [kHZz]
0 0 0.0431 x Vop 22.05
O 0 1 0.0861 x VoD 44.1
1 0 0.172 x Vbp 88.2
1 1 0.344 x Vop 176.4

(I preset, Vob: supply voltage

D1V2, D1V1: Peak hold 1 for DFCT signal generation
Count-down speed setting
Default value: 01 (0.688 x Vbo/ms, 352.8kHz)
[V/ms] unit items indicate RFDC input conversion; [kHz] unit items indicate the
operating frequency of the internal counter.

Count-down speed
D1v2 D2Vv1
[VIms] [kHZ]
0 0 0.344 x Vop 176.4
0 0 1 0.688 x VoD 352.8
1 0 1.38 x Vbp 705.6
1 1 2.75 x Vbp 1411.2
(I preset, Vob: supply voltage
RINT: This initializes the initial-state registers of the circuits which generate MIRR, DFCT and FOK.
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$3C (preset: $3C 00 80)

D15 | D14 | D13 | D12 |D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

COSS|COTS|CETZ|CETF|COT2|COT1|{MOT2| 0 |BTS1|BTSOMRC1MRCO| O 0 0 0

COSS, COTS: This selects the TZC signal used when generating the COUT signal.

CETZ:

CETF:

Preset = HPTZC.

COSS | COTS TZC
1 — STZC
0 0 HPTZC
0 1 DTzZC

(I preset, —: don't care

STZC is the TZC generated by sampling the TE signal at 700kHz. (when MCK = 128Fs)
DTZC is the delayed phase STZC. (The delay time can be selected by D14 of $36.)
HPTZC is the fast phase TZC passed through a HPF with a cut-off frequency of 1kHz.
See § 5-13.

The input from the TE pin normally enters the TRK filter and is used to generate the TZC
signal. However, the input from the CE pin can also be used. This function is for the center
error servo.

When 0, the TZC signal is generated by using the signal input to the TE pin.

When 1, the TZC signal is generated by using the signal input to the CE pin.

When 0, the signal input to the TE pin is input to the TRK servo filter.

When 1, the signal input to the CE pin is input to the TRK servo filter.

These commands output the TZC signal.
COT2, COTL1: This outputs the TZC signal from the COUT pin.

MOT?2:

COT2 | coT1 COUT pin output

1 — STZC
0 1 HPTZC
0 0 CouT

(1 preset, —: don't care

The STZC signal is output from the MIRR pin by setting MOT2 to 1.

These commands set the MIRR signal generation circuit.

BTS1, BTSO:

MRC1, MRCO:

This sets the count-up speed for the bottom hold value of the MIRR generation circuit.

The time per step is approximately 708ns (when MCK = 128Fs). The preset value is BTS1 =1,
BTSO = 0 like the CXD2586R. This is valid only when BTF of $3B is 0.

This sets the minimum pulse width for masking the MIRR signal of the MIRR generation circuit.
As noted in 8 5-9, the MIRR signal is generated by comparing the waveform obtained by
subtracting the bottom hold value from the peak hold value with the MIRR comparator level.
Strictly speaking, however, for MIRR to become high, these levels must be compared
continuously for a certain time. This sets that time.

The preset value is MRC1 = 0, MRCO = 0 like the CXD2586R.

BTS1 | BTSO | Number of count-up steps per cycle MRC1|MRCOQO| Setting time [us]
0 0 1 0 0 | 5.6690
0 1 2 0 1 11.338
1 0 4 1 0 22.675
1 1 8 1 1 45.351

[0 preset (when MCK = 128Fs)
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$3D (preset: $3D 00 00)

D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
SFID |SFSK|THID [THSK| 0 |TLD2|TLD1|TLDO| O 0 0 0 0 0 0 0

SFID: SLED servo filter input can be obtained not from SLD in Reg, but from MOD, which is the TRK
filter second-stage output.

When the low frequency component of the tracking error signal obtained from the RF amplifier
is attenuated, the low frequency can be amplified and input to the SLD servo filter.

SFSK: Only during TRK servo gain up2 operation, coefficient K30 is used instead of KOO. Normally,
the DC gain between the TE input pin and MOD changes for TRK filter gain normal and gain
up2, creating a difference in the DC level at MOD. In this case, the DC level of the signal
transmitted to MO0 can be kept uniform by adjusting the K30 value even during the above
switching.

THID: TRK hold filter input can be obtained not from SLD in Reg, but from MOD, which is the TRK
filter second-stage output.

When signals other than the tracking error signal from the RF amplifier are input to the SE
input pin, the signal transmitted from the TE pin can be obtained as the TRK hold filter input.

THSK: Only during TRK servo gain up2 operation, coefficient K46 is used instead of K40. Normally,

the DC gain between the TE input pin and MOD changes for TRK filter gain normal and gain
up2, creating a difference in the DC level at MOD. In this case, the DC level of the signal
transmitted to M18 can be kept uniform by adjusting the K46 value even during the above
switching.

OSee "§ 5-20. Filter Composition" regarding the SFID, SFSK, THID and THSK commands.

TLDO to 2:

This turns on and off SLD filter correction independently of the TRK filter.
See $38 (TLCO to 2) and Fig. 5-3.

Traverse center correction
TLC2 TLD2
TRK filter SLD filter
0 0 — OFF OFF
0 ON ON
1
1 ON OFF
Tracking zero level correction
TLC1 TLD1
TRK filter SLD filter
O 0 — OFF OFF
N 0 ON ON
1 ON OFF
VC level correction
TLCO TLDO
TRK filter SLD filter
0 0 — OFF OFF
0 ON ON
1
1 ON OFF

(I preset, —: don't care
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« Input coefficient sign inversion when SFID =1 and THID =1

The preset coefficients for the TRK filter are negative for input and positive for output. With this, the
CXD3068Q outputs the servo drives which have the reversed phase to the error inputs..

Megga e INput coettchent Pt e U coeticlan 1
[ ]
TE hrs TR Al K2
Megga e INput coettchent Pt e U coeticlan 1
SE Ko =0 Atsr ;E?\
Pt o In put coeticlen | Pt e oup coeticlen 1
TR Hol Kl TRK Hol Atler ;:gx

When SFID = 1, the TRK filter negative input coefficient is applied to the SLD filter, so invert the SLD input
coefficient (K00) sign. (For example, inverting the sign for coefficient KOO: EOHex results in 20Hex.)
For the same reason, when THID = 1, invert the TRK hold input coefficient (K40) sign.

Megetue Input cosicknt PO e oUpL coschen 1
L]
TE Ims TR Alkr IHEE
OO
PO e I put costicisn 1 PO e OUpL coschen 1

SE K\ Fﬁ‘ﬁ* S0 Allar FﬁE’ﬂ*

Megetue Input cosicknt PO e oUpL coschen 1

TR Hold \ F-:B‘\ TRY Holl Afler Fﬁ\

Ufor TRK servo gain normal
See "§ 5-20. Filter Composition".
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$3E (preset: $3E 00 00)

D15 | D14 | D13 |D12 |D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FINM|F1DM|F3NM|F3DM|TINM |TIUM |T3NM | T3UM | DFIS |TLCD| 0O |LKIN [COIN|MDFI| MIRI [XT1D
FINM, FIDM: Quasi double accuracy setting for FCS servo filter first-stage

On when 1; default when 0.
FAINM: Gain normal
F1DM: Gain down
TINM, T1IUM: Quasi double accuracy setting for TRK servo filter first-stage
On when 1; default when 0.
T1NM: Gain normal
T1UM: Gain up
F3NM, F3DM: Quasi double accuracy setting for FCS servo filter third-stage
On when 1; default when 0.
Generally, the advance amount of the phase becomes large by partially setting the FCS servo
third-stage filter which is used as the phase compensation filter to double accuracy.
F3NM: Gain normal
F3DM: Gain down
T3NM, T3UM: Quasi double accuracy setting for TRK servo filter third-stage

On when 1; default when 0.

Generally, the advance amount of the phase becomes large by partially setting the TRK servo
third-stage filter which is used as the phase compensation filter to double accuracy.

T3NM: Gain normal

T3UM: Gain up

Note) Filter first- and third-stage quasi double accuracy settings can be set individually.
See "§ 5-20 Filter Composition" at the end of this specification concerning quasi double accuracy.

DFIS:

TLCD:

LKIN:

COIN:

FCS hold filter input extraction node selection

0: MO5 (Data RAM address 05); default

1: M04 (Data RAM address 04)

This command masks the TLC2 command set by D2 of $38 only when FOK is low.
On when 1; default when 0

When 0, the internally generated LOCK signal is output to the LOCK pin. (default)
When 1, the LOCK signal can be input from an external source to the LOCK pin.
When 0, the internally generated COUT signal is output to the COUT pin. (default)
When 1, the COUT signal can be input from an external source to the COUT pin.

The MIRR, DFCT and FOK signals can also be input from an external source.

MDFI:

MIRI:

XT1D:

When 0, the MIRR, DFCT and FOK signals are generated internally. (default)

When 1, the MIRR, DFCT and FOK signals can be input from an external source through the
MIRR, DFCT and FOK pins.

When 0, the MIRR signal is generated internally. (default)

When 1, the MIRR signal can be input from an external source through the MIRR pin.

MDFI | MIRI
0 0 MIRR, DFCT and FOK are all generated internally.
0 1 MIRR only is input from an external source.
1 — MIRR, DFCT and FOK are all input from an external source.

(0 preset, —: don't care

When XT1D = 1, the input to the servo master clock can be used without dividing its
frequency. This command takes precedence over the XTSL pin, XT2D and XT4D. See the
description of $3F for XT2D and XT4D.
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$3F (preset: $3F 00 00)
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 |AGG4|XT4D|XT2D| 0 |DRR2|DRR1/DRRO| 0 |ASFG| FTQ 1 0 0 |[AGHF| O

Note) Be sure to set D4 of $3F to 1 for CXD3068Q.

AGG4:

XT4D, XT2D:

This varies the amplitude of the internally generated sine wave using the AGGF and AGGT
commands during AGC. When AGG4 = 0, the default is used. When AGG4 = 1, the setting is
as shown in the table below.

AGG4

AGGF

Sine wave amplitude

AGGT

FE input
conversion

TE input
conversion

0

1/32 x VVpbp/2

1

1/16 x Vpb/2

1/16 x VVpbb/2

1/8 x Vop/2U

1/64 x \Vpp/2

1/32 x VVpp/2

1/16 x Vbp/2

0
0
1
1

R O|FR,|O|Fr,|O

1/8 x Vbp/2

MCK (digital servo master clock) frequency division setting
This command forcibly sets the frequency division ratio to 1/4, 1/2 or 1/1 when MCK is
generated. See the description of $3E for XT1D. Also, see the decription of "8§5-2. Digital
Servo Block Master Clock (MCK)".

See $37 for AGGF and AGGT.
The presets are AGG4 =0,
AGGF =1 and AGGT =1.

O preset, —: don't care

XT1D XT2D XT4D |Frequency division ratio
O 0 0 0 According to XTSL
1 — — 1/1
0 1 — 1/2
0 0 1 1/4

(I preset, —: don't care
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DRR2 to DRRO:

ASFG:

AGHF:
FTQ:

ASOT:

Partially clears the Data RAM values (0 write).

The following values are cleared when 1 (on) respectively; default = 0

DRR2: M08, M09, MOA

DRR1: MO0, M01, M02

DRRO: MO0, M01, M02 only when LOCK = low

Note) Set DRR1 and DRRO on for 50us or more.

When vibration detection is performed during anti-shock circuit operation, the FCS servo filter
is forcibly set to gain normal status.

On when 1; default when 0

This halves the frequency of the internally generated sine wave during AGC.

The slope of the output during focus search is 1/4 of the conventional output slope.
On when 1; default when O .

The anti-shock signal, which is internally detected, is output from the ATSK pin.
Output when set to 1; default =0

Vibration detection when a high signal is output for the anti-shock signal output.
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$3F8 (preset: $3F8800)

D15 | D14 | D13 | D12 D11 D10 | D9 | D8 | D7 | D6 | DS | D4 | D3 | b2 | D1 | DO
1 0 0 0 [SYG3|SYG2|SYG1|SYGO|FIFZB3|FIFZB2|FIFZB1|FIFZBO|FIFZA3|FIFZA2 |FIFZAL|FIFZAQ

SYG3 to SYGO: These simultaneously set the focus drive, tracking drive and sled drive output gains. See the
$CX command for the spindle drive output gain setting.

SYG3 | SYG2 | SYG1 | SYGO GAIN
0 (—odB)
0.125 (~18.1dB)
0.250 (—12.0dB)
0.375 (-8.5dB)
0.500 (—6.0dB)
0.625 (—4.1dB)
0.750 (—2.5dB)
0.875 (-1.2dB)
1.000 (0.0dB)
1.125 (+1.0dB)
1.250 (+1.9dB)
1.375 (+2.8dB)
1.500 (+3.5dB)
1.625 (+4.2dB)
1.750 (+4.9dB)
1.875 (+5.5dB)

o
o

|
FlrRr|lPr|lRr|P|Rr|P|r|o|lo|lo|o|lo|o|o
RlrRr|kr|r|lOoO|lo|lo|lO|rR|FR|R|r|lOo|Oo|O|O
Rlr|lo|lo|rRr|Rr|lOo|lO|rRr|FR|O|O|R | |O
rlo|lr|lo|lr|lo|r|lo|r|o|r|Oo|lr|o|r|O

1 preset

FIFZB3 to FIFZBO:
This sets the slice level at which FZC changes from high to low.
FIFZA3 to FIFZAO:
This sets the slice level at which FZC changes from low to high.
The FIFZB3 to FIFZBO and FIFZA3 to FIFZAOQ setting values are valid only when $3A FIFZC is 1.
Set so that the FIFZB3 to FIFZBO < FIFZA3 to FIFZAO.
Hysteresis can be added to the slice level by setting FIFZB3 to FIFZBO < FIFZA3 to FIFZAO.

FIFZB3 to FIFZBO or FIFZA3 to FIFZAO setting value
32

FZC slice level =

x 0.5 x VoD [V]
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Description of Data Readout
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8§ 5-19. List of Servo Filter Coefficients

<Coefficient Preset Value Table (1)>

ADDRESS | DATA CONTENTS
KOO EO SLED INPUT GAIN
K01 81 SLED LOW BOOST FILTER A-H
K02 23 SLED LOW BOOST FILTER A-L
KO3 7F SLED LOW BOOST FILTER B-H
K04 6A SLED LOW BOOST FILTER B-L
K05 10 SLED OUTPUT GAIN
K06 14 FOCUS INPUT GAIN
K07 30 SLED AUTO GAIN
KO8 7F FOCUS HIGH CUT FILTER A
K09 46 FOCUS HIGH CUT FILTER B
KOA 81 FOCUS LOW BOOST FILTER A-H
KOB 1C FOCUS LOW BOOST FILTER A-L
KOC 7F FOCUS LOW BOOST FILTER B-H
KOD 58 FOCUS LOW BOOST FILTER B-L
KOE 82 FOCUS PHASE COMPENSATE FILTER A
KOF 7F FOCUS DEFECT HOLD GAIN
K10 4E FOCUS PHASE COMPENSATE FILTER B
K11 32 FOCUS OUTPUT GAIN
K12 20 ANTI SHOCK INPUT GAIN
K13 30 FOCUS AUTO GAIN
K14 80 HPTZC / Auto Gain HIGH PASS FILTER A
K15 77 HPTZC / Auto Gain HIGH PASS FILTER B
K16 80 ANTI SHOCK HIGH PASS FILTER A
K17 77 HPTZC / Auto Gain LOW PASS FILTER B
K18 00 FixH
K19 F1 TRACKING INPUT GAIN
K1A 7F TRACKING HIGH CUT FILTER A
K1B 3B TRACKING HIGH CUT FILTER B
K1C 81 TRACKING LOW BOOST FILTER A-H
K1D a4 TRACKING LOW BOOST FILTER A-L
K1E 7F TRACKING LOW BOOST FILTER B-H
K1F 5E TRACKING LOW BOOST FILTER B-L
K20 82 TRACKING PHASE COMPENSATE FILTER A
K21 a4 TRACKING PHASE COMPENSATE FILTER B
K22 18 TRACKING OUTPUT GAIN
K23 30 TRACKING AUTO GAIN
K24 7F FOCUS GAIN DOWN HIGH CUT FILTER A
K25 46 FOCUS GAIN DOWN HIGH CUT FILTER B
K26 81 FOCUS GAIN DOWN LOW BOOST FILTER A-H
K27 3A FOCUS GAIN DOWN LOW BOOST FILTER A-L
K28 7F FOCUS GAIN DOWN LOW BOOST FILTER B-H
K29 66 FOCUS GAIN DOWN LOW BOOST FILTER B-L
K2A 82 FOCUS GAIN DOWN PHASE COMPENSATE FILTER A
K2B a4 FOCUS GAIN DOWN DEFECT HOLD GAIN
K2C 4E FOCUS GAIN DOWN PHASE COMPENSATE FILTER B
K2D 1B FOCUS GAIN DOWN OUTPUT GAIN
K2E 00 NOT USED
K2F 00 NOT USED

UFix indicates that normal preset values should be used.
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<Coefficient Preset Value Table (2)>

ADDRESS | DATA CONTENTS
K30 80 SLED INPUT GAIN (Only when TRK Gain Up2 is accessed with SFSK = 1.)
K31 66 ANTI SHOCK LOW PASS FILTER B
K32 00 NOT USED
K33 TF ANTI SHOCK HIGH PASS FILTER B-H
K34 6E ANTI SHOCK HIGH PASS FILTER B-L
K35 20 ANTI SHOCK FILTER COMPARATE GAIN
K36 TF TRACKING GAIN UP2 HIGH CUT FILTER A
K37 3B TRACKING GAIN UP2 HIGH CUT FILTER B
K38 80 TRACKING GAIN UP2 LOW BOOST FILTER A-H
K39 44 TRACKING GAIN UP2 LOW BOOST FILTER A-L
K3A TF TRACKING GAIN UP2 LOW BOOST FILTER B-H
K3B 77 TRACKING GAIN UP2 LOW BOOST FILTER B-L
K3C 86 TRACKING GAIN UP PHASE COMPENSATE FILTER A
K3D (0] TRACKING GAIN UP PHASE COMPENSATE FILTER B
K3E 57 TRACKING GAIN UP OUTPUT GAIN
K3F 00 NOT USED
K40 04 TRACKING HOLD FILTER INPUT GAIN
K41 7F TRACKING HOLD FILTER A-H
K42 7F TRACKING HOLD FILTER A-L
K43 79 TRACKING HOLD FILTER B-H
K44 17 TRACKING HOLD FILTER B-L
K45 6D TRACKING HOLD FILTER OUTPUT GAIN
K46 00 TRACKING HOLD FILTER INPUT GAIN
(Only when TRK Gain Up2 is accessed with THSK = 1.)
K47 00 NOT USED
K48 02 FOCUS HOLD FILTER INPUT GAIN
K49 7F FOCUS HOLD FILTER A-H
K4A 7F FOCUS HOLD FILTER A-L
K4B 79 FOCUS HOLD FILTER B-H
K4C 17 FOCUS HOLD FILTER B-L
K4D 54 FOCUS HOLD FILTER OUTPUT GAIN
K4E 00 NOT USED
K4F 00 NOT USED
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SLD Servo fs = 345Hz

TRH SERW2 FLTER
Sgon 04 ke oulpul

L0 jsm
2-1

HPTZC/Auto Gain fs = 88.2kHz

Note) Set the MSB bit of the KO2 and K04 coefficients to O.
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Anti Shock fs = 88.2kHz
2-l
TR _Wma D M D A {}_ S T

AVRG fs =88.2kHz

W, TE, FE
RAC

TRK Hold fs = 345Hz

TRY SERWIFILTER

Spoon d-4age ouipul

OO

=5n

n Py

FCS Hold fs = 345Hz

FCs

Hold Feg 1

Note) Set the MSB bit of the K34 coefficient to 0.
The comparator level is 1/16 the maximum amplitude of the comparator input.

2l 2T

é:l MG Pag

TR
Hold Feg

Note) Set the MSB bit of the K42 and K44 coefficients to 0.

FC5

Hold Reg2

Note) Set the MSB bit of the K4A and K4C coefficients to 0.
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§ 5-21. TRACKING and FOCUS Frequency Response

TRACKE. NG frequency rnesponses
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Package Outline

Unit: mm
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2 Megabit (256K x 8) Multi-Purpose Flash
SST39VF020

FEATURES:
» Organized as 256K X 8
» Single 2.7-3.6V Read and Write Operations

e Superior Reliability
— Endurance: 100,000 Cycles (typical)
— Greater than 100 years Data Retention

* Low Power Consumption:

— Active Current: 10 mA (typical)
— Standby Current: 10 pA (typical)

» Sector Erase Capability

— Uniform 4 KByte sectors
» Fast Read Access Time:

— 70 and 90 ns
e Latched Address and Data

Preliminary Specifications

» Fast Sector Erase and Byte Program:

Sector Erase Time: 18 ms typical
Chip Erase Time: 70 ms typical

Byte Program time: 14 ps typical
Chip Rewrite Time: 4 seconds typical

» Automatic Write Timing
— Internal Vpp Generation
* End of Write Detection

— Toggle Bit
— Data# Polling

* CMOS I/O Compatibility

 JEDEC Standard
— EEPROM Pinouts and command set
» Packages Available

— 32-Pin PDIP
— 32-Pin PLCC
— 32-Pin TSOP (8x14mm)

PRODUCT DESCRIPTION

The SST39VF020 is a 256K x 8 CMOS Multi-Purpose
Flash (MPF) manufactured with SST's proprietary, high
performance CMOS SuperFlash technology. The split
gate cell design and thick oxide tunneling injector attain
better reliability and manufacturability compared with
alternate approaches. The SST39VF020 device writes
(Program or Erase) with a 2.7-3.6V power supply. The
SST39VF020 device conforms to JEDEC standard
pinouts for x8 memories.

Featuring high performance byte program, the
SST39VF020 device provides a maximum byte-pro-
gram time of 20 ysec. The entire memory can be erased
and programmed byte by byte typically in 4 seconds,
when using interface features such as Toggle Bit or
Data# Polling to indicate the completion of Program
operation. To protect against inadvertent write, the
SST39VF020 device has on-chip hardware and soft-
ware data protection schemes. Designed, manufac-
tured, and tested for a wide spectrum of applications, the
SST39VF020 device is offered with a guaranteed endur-
ance of 10,000 cycles. Data retention is rated at greater
than 100 years.

The SST39VF020 device is suited for applications that
require convenientand economical updating of program,
configuration, or data memory. For all system applica-
tions, the SST39VF020 device significantly improves
performance and reliability, while lowering power con-

sumption. The SST39VF020 inherently uses less en-
ergy during erase and program than alternative flash
technologies. The total energy consumed is a function of
the applied voltage, current, and time of application.
Since for any given voltage range, the SuperFlash tech-
nology uses less current to program and has a shorter
erase time, the total energy consumed during any Erase
or Program operation is less than alternative flash tech-
nologies. The SST39VF020 device also improves flex-
ibility while lowering the cost for program, data, and
configuration storage applications.

The SuperFlash technology provides fixed Erase and
Programtimes, independent of the number of endurance
cycles that have occurred. Therefore the system soft-
ware or hardware does not have to be modified or de-
rated as is necessary with alternative flash technologies,
whose erase and program times increase with accumu-
lated endurance cycles.

To meet high density, surface mount requirements, the
SST39VF020 device is offered in 32-pin TSOP and 32-
pin PLCC packages. A 600 mil, 32-pin PDIP is also
available. See Figures 1 and 2 for pinouts.

Device Operation

Commands are used to initiate the memory operation
functions of the device. Commands are written to the
device using standard microprocessor write sequences.
A command is written by asserting WE# low while

© 1999 Silicon Storage Technology, Inc.The SST logo and SuperFlash are registered trademarks of Silicon Storage Technology, Inc. MPF is a trademark of Silicon Storage Technology, Inc.
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2 Megabit Multi-Purpose Flash
SST39VF020

keeping CE# low. The address bus is latched on the
falling edge of WE# or CE#, whichever occurs last. The
data bus is latched on the rising edge of WE# or CE#,
whichever occurs first.

Read

The Read operation of the SST39VF020 device is con-
trolled by CE# and OE#, both have to be low for the
system to obtain data from the outputs. CE# is used for
device selection. When CE# is high, the chip is dese-
lected and only standby power is consumed. OE# is the
output control and is used to gate data from the output
pins. The databusisin highimpedance state when either
CE# or OE# is high. Refer to the Read cycle timing
diagram for further details (Figure 3).

Byte Program Operation

The SST39VF020 device is programmed on a byte-by-
byte basis. The Program operation consists of three
steps. The first step is the three-byte-load sequence for
Software Data Protection. The second step is to load
byte address and byte data. During the Byte Program
operation, the addresses are latched on the falling edge
of either CE# or WE#, whichever occurs last. The datais
latched on the rising edge of either CE# or WE#, which-
ever occurs first. The third step is the internal Program
operation which is initiated after the rising edge of the
fourth WE# or CE#, whichever occurs first. The Program
operation, once initiated, will be completed, within 20 us.
See Figures 4 and 5 for WE# and CE# controlled
Program operation timing diagrams and Figure 14 for
flowcharts. During the Program operation, the only valid
reads are Data# Polling and Toggle Bit. During the
internal Program operation, the host is free to perform
additional tasks. Any commands written during the inter-
nal Program operation will be ignored.

Sector Erase Operation

The Sector Erase operation allows the system to erase
the device on a sector by sector basis. The sector
architecture is based on uniform sector size of 4 KByte.
The Sector Erase operation is initiated by executing a
six-byte-command load sequence for software data pro-
tection with sector erase command (30H) and sector
address (SA) in the last bus cycle. The address lines
A12-A17 will be used to determine the sector address.
The sector address is latched on the falling edge of the
sixth WE# pulse , while the command (30H) is latched on
therising edge ofthe sixth WE# pulse. The internal Erase
operation begins after the sixth WE# pulse. The end of
Erase can be determined using either Data# Polling or
Toggle Bit methods. See Figure 8 for timing waveforms.
Any commands written during the Sector Erase opera-
tion will be ignored.

Preliminary Specifications

Chip Erase Operation

The SST39VF020 device provides a Chip Erase opera-
tion, which allows the user to erase the entire memory
array to the “1's” state. This is useful when the entire
device must be quickly erased.

The Chip Erase operation is initiated by executing a six-
byte software data protection command sequence with
Chip Erase command (10H) with address 5555H in the
last byte sequence. The internal Erase operation begins
with the rising edge of the sixth WE# or CE#, whichever
occursfirst. During the internal Erase operation, the only
valid read is Toggle Bit or Data# Polling. See Table 4 for
the command sequence, Figure 9 for timing diagram,
and Figure 17 for the flowchart. Any commands written
during the Chip Erase operation will be ignored.

Write Operation Status Detection

The SST39VF020 device provides two software means
to detect the completion of a Write (Program or Erase)
cycle, in order to optimize the system write cycle time.
The software detection includes two status bits : Data#
Polling (DQ7) and Toggle Bit (DQs). The end of write
detection mode is enabled after the rising edge of WE#
which initiates the internal Program or Erase operation.

The actual completion of the nonvolatile write is asyn-
chronous with the system; therefore, either a Data#
Polling or Toggle Bit read may be simultaneous with the
completion of the Write cycle. If this occurs, the system
may possibly getan erroneous result, i.e., valid data may
appear to conflict with either DQ7 or DQs. In order to
prevent spurious rejection, if an erroneous result occurs,
the software routine should include a loop to read the
accessed location an additional two (2) times. If both
reads are valid, then the device has completed the Write
cycle, otherwise the rejection is valid.

Data# Polling (DQ 7)

Whenthe SST39VF020 deviceisinthe internal Program
operation, any attempt to read DQ7 will produce the
complement of the true data. Once the Program opera-
tionis completed, DQ7 will produce true data. The device
isthenready forthe next operation. Duringinternal Erase
operation, any attempt to read DQ7 will produce a ‘0'.
Oncetheinternal Erase operationis completed, DQ7 will
produce a ‘1. The Data# Polling is valid after the rising
edge of fourth WE# (or CE#) pulse for Program opera-
tion. For sector or chip erase, the Data# Polling is valid
after the rising edge of sixth WE# (or CE#) pulse. See
Figure 6 for Data# Polling timing diagram and Figure 15
for a flowchart.

© 1999 Silicon Storage Technology, Inc.
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2 Megabit Multi-Purpose Flash
SST39VF020
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Toggle Bit (DQ &)

During the internal Program or Erase operation, any
consecutive attempts to read DQsg will produce alternat-
ing0'sand 1's, i.e., toggling between 0 and 1. When the
internal Program or Erase operation is completed, the
toggling will stop. The device is then ready for the next
operation. The Toggle Bitis valid after the rising edge of
fourth WE# (or CE#) pulse for Program operation. For
Sector or Chip Erase, the Toggle Bit is valid after the
rising edge of sixth WE# (or CE#) pulse. See Figure 7 for
Toggle Bit timing diagram and Figure 15 for a flowchart.

Data Protection

The SST39VF020 device provides both hardware and
software features to protect nonvolatile data from inad-
vertent writes.

Hardware Data Protection
Noise/Glitch Protection: AWE# or CE# pulse of less than
5 ns will not initiate a write cycle.

Vpp Power Up/Down Detection: The Write operation is
inhibited when Vpp is less than 1.5V.

Write Inhibit Mode: Forcing OE# low, CE# high, or WE#
high will inhibit the Write operation. This prevents inad-
vertent writes during power-up or power-down.

Software Data Protection (SDP)

The SST39VF020 provides the JEDEC approved soft-
ware data protection scheme for all data alteration op-
eration, i.e., program and erase. Any Program operation
requires the inclusion of a series of three byte sequence.
The three byte-load sequence is used to initiate the
Program operation, providing optimal protection from
inadvertent Write operations, e.g., during the system
power-up or power-down. Any Erase operation requires

the inclusion of six byte load sequence. The
SST39VF020 device is shipped with the software data
protection permanently enabled. See Table 4 for the
specific software command codes. During SDP com-
mand sequence, invalid commands will abort the device
to read mode, within Trc.

Product Identification

The product identification mode identifies the device as
the SST39VF020 and manufacturer as SST. This mode
may be accessed by hardware or software operations.
The hardware operation is typically used by a program-
mer to identify the correct algorithm for the SST39VF020
device. Users may wish to use the software product
identification operation to identify the part (i.e., using the
device code) when using multiple manufacturers in the
same socket. For details, see Table 3 for hardware
operation or Table 4 for software operation, Figure 10 for
the software ID entry and read timing diagram and Figure
16 for the ID entry command sequence flowchart.

TaBLE 1: PrRobucT IDENTIFICATION TABLE

Address Data
Manufacturer’'s Code 0000H BF H
Device Code 0001H D6 H

336 PGM T1.0

Product Identification Mode Exit/Reset

In order to return to the standard read mode, the Soft-
ware Product Identification mode must be exited. Exiting
is accomplished by issuing the Exit ID command se-
guence, which returns the device to the Read operation.
Please note that the software reset command is ignored
during an internal Program or Erase operation. See
Table 4 for software command codes, Figure 11 for
timing waveform and Figure 16 for a flowchart.

FuncTioNaL BLock Diagram oF SST39VF020

X-Decoder

Y

2,097,152 bit
EEPROM

Cell Array

]

A17-A0 —|Address Buffers & Latches

Y-Decoder

CE# —

OFE# —»| Control Logic

WE# —»

'

———11/O Buffers and Data Latches

DQ7 - DQo

336 ILL B1.0
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All —]1 O 32 [ OE#
A2 31 [ A10
AsC—]3 30— CE#

A3 C—] 4 29 [—1DQ7

Al4 —]5 28 [——1DQ6

A7 — 6 Standard Pinout 27 —3DQ5

WE# ——7 . 26 1 DQ4

Vpp C— 8 TOp View 25 —DQ3
NC —— 9 . 24 Vss

A6 — 10 Die Up 23 —pQ2

Al5 —] 11 22 —DQ1

Al2 —] 12 21 [—1DQO0
A7 — 13 20 A0
A6 ] 14 19 —A1
A5 C—] 15 18 A2
AaC— 16 17 /A3

336 ILL FO1.0

Ficure 1: PIN AssIGNMENTS FOR 32-PIN TSOP Packace (8mm x 14mm)

N N 1 © a f o~
ne []1 32 [Jvpp <282 8=z¢
s ]2 Amlve nononon
a1s[|3 30 ] Aa17 4 3 2 1 32 31 30
a2 4 20 [ ] A14 A7[]s o 29 ] A14
A7[]5 - 28[]A13 As[]6 28 JA13
A6 32PN 27 a8 as []7 27 ] a8
As[ |7 PDIP  26[ ]A9 a4 |8 26[] A9
A8 Topview 25[ 1A A3[ ]9 $2-Lead .PLCC 25 ] A11
a3[]o 24 [ ] OE# Top View
A2[ 10 24 ] OE#
A2[]10 23[JA10
A1 22 [ ] ce# AL[]u1 23] A10
ro[]12 21 [ pQ7 Ao [ 12 22| ] ce#
DQo[ |13 20 [ ] pQs DQo [ |13 21| DQ7
D&E 14 19 % DSS - 14 15 16 17 18 19 20 ]
DQ2[ |15 18 ] DQ4 DDDDDDD
vss[]16 17[]D0Q3 >0 8838 &
o o > 0 0o o 0 336 ILL F02.0
FIGURE 2: PIN ASSIGNMENTS FOR 32-PIN PLasTic DiPs aND 32-LEaD PLCCs
© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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TasLE 2: PIN DESCRIPTION

Symbol Pin Name Functions

A17-Ao Address Inputs To provide memory addresses. During sector erase A17-A12 address lines
will select the sector.

DQ7-DQo Data Input/output To output data during read cycles and receive input data during write
cycles. Data is internally latched during a write cycle. The outputs are in
tri-state when OE# or CE# is high.

CE# Chip Enable To activate the device when CE# is low.

OE# Output Enable To gate the data output buffers.

WE# Write Enable To control the write operations.

\/o)) Power Supply To provide 2.7-3.6V supply

Vss Ground

NC No Connection Unconnected pins

TaBLE 3: OPERATION MODES SELECTION

336 PGM T2.1

Mode CE# | OE# WE# | A9 DQ Address
Read Vi Vi ViH AN Dourt AN
Program ViL ViH ViL AN DiN AN
Erase ViL VIH ViL X X Sector address, XXh for
chip erase
Standby VIH X X X High Zz X
Write Inhibit X Vi X X High Z/Dout X
X X VIH X High Z/Dout X
Product Identification
Hardware Mode ViL ViL VIH VH Manufacturer Code (BF) | A17 - A1 = Vi, Ao = ViL
Device Code (D6) A17-A1=Vi, Ao =VH
Software Mode ViL ViL VIH AN ID Code See Table 4

336 PGM T3.0

© 1999 Silicon Storage Technology, Inc.
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2 Megabit Multi-Purpose Flash
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TaBLE 4: SorTwaARE COMMAND SEQUENCE

Preliminary Specifications

Command 1st Bus 2nd Bus 3rd Bus 4th Bus 5th Bus 6th Bus
Sequence Write Cycle Write Cycle Write Cycle Write Cycle Write Cycle Write Cycle
Addr @ [Data | Addr® |Data | Addr @ | Data | Addr M | Data | Addr @ | Data | Addr ¥ | Data
Byte Program 5555H | AAH 2AAAH | 55H 5555H | AOH BA®) Data
Sector Erase 5555H | AAH | 2AAAH | 55H 5555H | 80H 5555H | AAH 2AAAH | 55H | SA?® |30H
Chip Erase 5555H | AAH | 2AAAH | 55H 5555H | 80H 5555H | AAH 2AAAH | 55H | 5555H | 10H
Software ID Entry | 5555H | AAH | 2AAAH | 55H 5555H | 90H
Software ID Exit | XXH FOH
Software ID Exit | 5555H | AAH 2AAAH | 55H 5555H | FOH
336 PGM T4.0
Notes:
(@ Address format Aj4-Ag (Hex), Addresses Ajs, Aig and Ar7 are a “Don’t Care” for the
Command sequence.
(@ sA for sector erase; uses A17-A1z address lines
() BA = Program Byte address
) Both Software ID Exit operations are equivalent
Notes for Software ID Entry Command Sequence
1. With A17-A1 =0; SST Manufacturer Code = BFH, is read with Ag = 0,
SST39VF020 Device Code = D6H, is read with Ag = 1.
2. The device does not remain in Software Product ID Mode if powered down.
© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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Absolute Maximum Stress Ratings  (Applied conditions greater than those listed under “Absolute Maximum Stress
Ratings” may cause permanent damage to the device. Thisis a stress rating only and functional operation of the device
atthese conditions or conditions greater than those defined in the operational sections of this data sheetis notimplied.
Exposure to absolute maximum stress rating conditions may affect device reliability.)

TempPErature UNAEE BIAS ......cccccuuuiiiiiiiiiiiii s et e e e e e e e e e e s e s s et st e e e e e e e e aaeeeeeeeeessesannannnnnnnnneeees -55°C to +125°C
SEOrage TEMPEIALUIE ...ttt ettt oo e e et e et ettt s o e e e e e e e e e eeeasbebb e s e e eeaaeeeeesnsbnnnbnnnnnnns -65°C to +150°C
D. C. Voltage on Any Pin to Ground POteNtial ............cceeeeiiiiiiiiiiiiiiieiicee e e e -0.5V to Vpp+ 0.5V
Transient Voltage (<20 ns) on Any Pin to Ground Potential............ccccccviieeiieiieeee e -1.0V to Vpp+ 1.0V
Voltage on Ag Pin t0 GrouNd POENTIAL ..........coiiiiiiiiiiiia ettt -0.5Vt013.2Vv
Package Power Dissipation Capability (Ta = 25°C) ...uuuuiiiiiiiiiiiieieee oo sies s re e e e e e e e e e e s e s sssanarnraeeeeeesrraneeeeees 1.0w
Through Hole Lead Soldering Temperature (10 SECONAS) .....cccccuviiiiiiiiiiieiie e e e e e e e e e e e e s nnna s 300°C
Surface Mount Lead Soldering Temperature (3 SECONAS) .......eeiiiiiiiiaaaiiaiiiiiie e e e e 240°C
OULPUL ShOrt CIrCUIt CUITENTD) oot 50 mA

Note: () Outputs shorted for no more than one second. No more than one output shorted at a time.

OPERATING RANGE AC ConbDITIONS OF TEST

Range Ambient Temp V bbp Input Rise/Fall Time.......... 10 ns

Commercial | 0°Cto+70°C 2.7-3.6V Output Load ...........o.o....... CL=100 pF

Industrial -40 °C to +85 °C 2.7-3.6V See Figures 12 and 13
© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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TaBLE 5: DC OPERATING CHARACTERISTICS Vpp = 2.7-3.6V

Preliminary Specifications

Limits
Symbol | Parameter Min Max Units |Test Conditions
Ibp Power Supply Current CE#=0OE#=V,_L WE#=V|H, all I/Os open,
Read 12 mA Address input = V|L/ViH, at f=1/Trc Min.,
Vbp=Vbpp Max
Write 15 mA CE#=WE#=V,_, OE#=V|H, VbD =VDD Max.
IsB Standby Vpp Current 15 MA CE#=ViHc, Vop = Vpp Max.
ILi Input Leakage Current 1 HA Vin =GND to Vpp, Vbp = Vpp Max.
ILo Output Leakage Current 1 HA Vout =GND to Vpp, Vbop = Vbp Max.
Vi Input Low Voltage 0.8 \% Vpp = Vpp Min.
VIH Input High Voltage 2.0 Vv Vpp = Vpp Max.
VIHC Input High Voltage (CMOS) | Vpp-0.3 \% Vpp = Vpp Max.
VoL Output Low Voltage 0.4 \% loL =100 pA, Vpp = Vpp Min.
VoH Output High Voltage 2.4 \% lon = -100pA, Vobp = Vbp Min.
VH Supervoltage for Ag pin 11.4 12.6 \% CE# = OE# =V, WE# = Vi1
IH Supervoltage Current 200 HA CE# = OE# = V|, WE# = V|4, Ag = V4 Max.
for Ag pin
336 PGM T5.1
TaABLE 6: RECOMMENDED SYSTEM POWER-UP TIMINGS
Symbol Parameter Minimum Units
Tpu-reap® Power-up to Read Operation 100 us
Tru-wriTe® Power-up to Write Operation 100 us
336 PGM T6.0
TaBLE 7: CapAcITANCE (Ta = 25 °C, f=1 Mhz, other pins open)
Parameter Description Test Condition Maximum
Cio® I/O Pin Capacitance Vio =0V 12 pF
cin® Input Capacitance ViN =0V 6 pF

336 PGM T7.0

Note: (UThis parameter is measured only for initial qualification and after a design or process change that could affect this parameter.

TaBLE 8: RELIABILITY CHARACTERISTICS

Symbol Parameter Minimum Specification  WUnits Test Method

Nenp® Endurance 10,000 Cycles | JEDEC Standard A117

Tor® Data Retention 100 Years | JEDEC Standard A103

Vzap_HemP | ESD Susceptibility 1000 Volts JEDEC Standard A114
Human Body Model

Vzap mv) | ESD Susceptibility 200 Volts JEDEC Standard A115
Machine Model

ILH® Latch Up 100 + Ipp mA JEDEC Standard 78

336 PGM T8.1

Note: (UThis parameter is measured only for initial qualification and after a design or process change that could affect this parameter.

© 1999 Silicon Storage Technology, Inc.
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AC CHARACTERISTICS

TaBLE 9: REap CvycLE TimING PARAMETERS Vpp = 2.7-3.6V

SST39VF020-70 | SST39VF020-90
Symbol | Parameter Min Max Min Max Units
Tre Read Cycle time 70 90 ns
Tce Chip Enable Access Time 70 90 ns
TaA Address Access Time 70 90 ns
Toe Output Enable Access Time 35 45 ns
Tez® CE# Low to Active Output 0 0 ns
Toz®® | OE# Low to Active Output 0 0 ns
Tchz® | CE# High to High-Z Output 15 20 ns
Tonz® | OE# High to High-Z Output 15 20 ns
Ton® Output Hold from Address Change 0 0 ns
336 PGM T9.1
TaBLE 10: PROGRAM/ERASE CvYCLE TIMING PARAMETERS

Symbol Parameter Min Max Units

Tep Byte Program time 20 us

Tas Address Setup Time 0 ns

TaH Address Hold Time 30 ns

Tcs WE# and CE# Setup Time 0 ns

TcH WE# and CE# Hold Time 0 ns

Toes OE# High Setup Time 0 ns

ToeH OE# High Hold Time 10 ns

Tcp CE# Pulse Width 40 ns

Twep WE# Pulse Width 40 ns

TweH WE# Pulse Width High 30 ns

TcpPH CE# Pulse Width High 30 ns

Tos Data Setup Time 40 ns

ToH Data Hold Time 0 ns

Tipa Software ID Access and Exit Time 150 ns

Tse Sector Erase 25 ms

Tsce Chip Erase 100 ms

336 PGM T10.2

Note: (UThis parameter is measured only for initial qualification and after the design or process change that could affect this parameter.

© 1999 Silicon Storage Technology, Inc.

214

336-04 1/99



2 Megabit Multi-Purpose Flash
SST39VF020

Preliminary Specifications

| TrRC TaA
ADDRESS A17.0 XX XX XXX X X XXX
CE# o e
— o
OE#
VIH ToLz - ToHZ 4_
WE#
[///
— TcHz [—
D HIGH-Z —1 TcLz -~ | HGHzZ
Q7-0 DATA VALID DATA VALID

336 ILL F03.0

Ficure 3: Reap CycLE TIMING DIAGRAM

INTERNAL PROGRAM OPERATION STARTS

V4
TBp
g J —
ADDRESS A17-0 5555 X_2aAn Y5555 X ADDR XXX XX XX XXXXXXX ; ;XXX
T
AH —~| ~Ton
Twp | 5 ¥
WE# _J _1 [ |
TasTT 7 =y oy Tbs
I I
E#
© _/ WV WV WV SNARRRRNRRRANRRRRR R AeANNY
el |
I I
E#
e /A AUt
-l 11
Tcs
DR70  ——(an X 5 X A0 DATA 5
SWO0 Swi SW2 BYTE
(ADDR/DATA) 336 ILL F04.0
Ficure 4: WE# CoNTROLLED PrRoGRAM CycLE TIMING DIAGRAM
© 1999 Silicon Storage Technology, Inc. 336-04 1/99

215



2 Megabit Multi-Purpose Flash

SST39VF020

Preliminary Specifications

INTERNAL PROGRAM OPERATION STARTS

rd
TBp
I I —
ADDRESS A17. 5555 X 2ana X 5555 X_AbDR XXX XXX XXX |, XXX
TAH - T
<~ TDH
Tcp |
CE# -J 1 \1 / ) \ I I
TASTH T 7y, Tbs
g I
oE#  __/ WV WV [V AARARRRRRRRRARRRRR NN eaNNY
ool |
I I
KN, S, \ WLV s N 0//// 11/ /L /A
-] |-— |
Tcs
PR7.0  — (" aa X 55 X Ao DATA S/
SWo0 SwW1 SW2 BYTE
(ADDR/DATA) 336 ILL F05.0
Ficure 5: CE# CoNTROLLED PrRoGRAM CyYcLE TiMING DIAGRAM
I i
aooRess Ao XXX X2 A X XXX XXXX
S/gN/g
CE# \ /
~ Thec—
~—Toen — OES
S//y
OE# +¥ /
—1 [~ Toe
WE# \ I I
o7 — (o »—A ok 5 & (o)

Ficure 6: DaTA# PoLLING TIMING DIAGRAM

336 ILL F06.0
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ADDRESS A17.0 X f f X
i Jr

CE# \ \ —/—\—ff J5

" Toed| | TOE - ToEs

OE# _/—\_ffff

g ¥
WE# \ il

g  ——__

/_

§

TWO READ CYCLES
WITH SAME OUTPUTS
336 ILL F07.1

Ficure 7: TocGLE BIT TiMING DIAGRAM

TsE

SIX-BYTE CODE FOR SECTOR ERASE

ADDRESS A17.0 :X 5555 X 2AAA X 5555 X 5555 X 2AAA X SAx X X[ X X X XXX ggxx_(:

e N DD N SN S NTTTTTT L TN

=S SEE\\VARE\VARR \VARE \VARR \VAREV AN N A

Twp
e —
WER m ol N_

DQ7.
Q-0 " an X 5 X 80 X a X s5 X 30 | ) 5
Note: The device also supports CE# controlled sector erase operation. The WE# and CE# signals are
interchangeable as long as minimum timings are met. (See Table 10)
SAx = Sector Address
Ficure 8: WE# CoNTROLLED SECTOR ERASE TIMING DIAGRAM
© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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<~— TscE

SIX-BYTE CODE FOR CHIP ERASE

S/Ig
ADDRESS Ag7.0 ~ X [s555 X 2aaa X 5555 X 5555 X 2AAA X 5555 XXXXXK 5 55 XX (

v NN SN SN D D NTTTTTT R T

OE# A\ N WY \\V% \\W \}}}}\\ggJ

Twp
B EEE——
WE# m M

DQ70  ___ | P X 55 X 80 X aa X 55 X 10 ) Iy

SWO0 Swi1i SW2 SW3 Sw4 SW5 336 ILL F17.0

Note: The device also supports CE# controlled chip erase operation. The WE# and CE# signals are
interchangeable as long as minimum timings are met. (See Table 10)

Ficure 9: WE# CoNTROLLED CHIP ERASE TIMING DIAGRAM

Three-byte sequence for
Software ID Entry

ADDRESS A1s.0 X 5955 X 2AAA X 5555 XX XX XXX 0000 X 0001 XX XXX XXX XXXXX

CE# S /7>\ /7>\ /

OE# A\ A\ N\

— TipA [—

Twp
WE#
— T
WPH —| =T
DQ7.
0 1 an X 55 X 90 XXXX BE X D6 )
SWO SW1 SW2
336 ILL F09.1
Ficure 10: SortwaRE ID ENTRY AND READ
© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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THREE-BYTE SEQUENCE FOR
SOFTWARE ID EXIT AND RESET

ADDRESS A1ao _ X_5955_X_2AAA X 5555 X X )

DQ7.0 — AA X 55 X

FO

CE# /7)\ /7>\

Preliminary Specifications

(CXXXX XXX XXX XXX XXXX XX XXXXXX

XXX XXX XXX XX XXX X XXXX XXX XXX

~ TiDA

OE# A\ A\

Twp

< -

WE# / \

\

T

- ~TwHpP
SWo S

Ficure 11: SortwarE ID ExiT AND RESET

SW2

ANA1A1ALEATAREARARARARARRRRRRARARANY

336 ILL F10.0

© 1999 Silicon Storage Technology, Inc.
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2 Megabit Multi-Purpose Flash
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VIHT I JF
VHT VHT
INPUT I> REFERENCE POINTS< OUTPUT
VT viT
VILT 9 JF

336 ILLF11.1

AC test inputs are driven at V4T (2.4 V) for a logic “1” and V.1 (0.4 V) for a logic “0".
Measurement reference points for inputs and outputs are at Vu7 (2.0 V) and V7 (0.8 V)
Input rise and fall times (10% ~ 90%) are <10 ns.
Note: VHT—VHicH Test
VLT—V0iow Test
ViHT—VinpuT HIGH Test
ViLT—ViNnpuT LOW Test

Ficure 12: AC INPuT/OuTPuT REFERENCE WAVEFORMS

TEST LOAD EXAMPLE

O TOTESTER

TO DUT O . ¢

CL RL LOwW

L

336 ILL F12.1

Ficure 13: A TesT LoaD ExaMPLE

© 1999 Silicon Storage Technology, Inc. 220 336-04 1/99
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Start

Write data: AA
Address: 5555

!

Write data: 55
Address: 2AAA

Y

Write data: AO
Address: 5555

\

Load Byte
Address/Byte
Data

\
Wait for end of
Program (Tgp,
Data# Polling
bit, or Toggle bit
operation)

Program
Completed

336 ILL F13.1

Ficure 14: BYTE PROGRAM ALGORITHM

© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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Preliminary Specifications

Internal Timer Toggle Bit Data# Polling
Byte Byte Byte
Program/Erase Program/Erase Program/Erase
Initiated Initiated Initiated

— T
\
. Read byte Read DQ7
Wait Tgp,
TSCE, or TSE l
Read same No Is DQ7 =
?
Program/Erase byte true data?
Completed

Program/Erase
Completed

Program/Erase
Completed

336 ILL F14.1

Ficure 15: WaiT OpTIONS

© 1999 Silicon Storage Technology, Inc. 299 336-04 1/99



2 Megabit Multi-Purpose Flash
SST39VF020

Preliminary Specifications

Software Product ID Entry Software Product ID EXxit &
Command Sequence Reset Command Sequence
Write data: AA Write data: AA Write data: FO
Address: 5555 Address: 5555 Address: XX
/ /
Write data: 55 Write data: 55 .
Address: 2AAA Address: 2AAA Wait TIDA
/ /
Write data: 90 Write data: FO Return to normal
Address: 5555 Address: 5555 operation
Wait TpA Wait TIpA
/
Read Software ID Return to normal
operation
336 ILL F15.0

Ficure 16: SortwaARe ProbucT CoMMAND FLOWCHARTS

© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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Chip Erase

Command Sequence

Write data: AA
Address: 5555

l

Write data: 55
Address: 2AAA

!

Write data: 80
Address: 5555

\

Write data: AA
Address: 5555

\

Write data: 55
Address: 2AAA

Y

Write data: 10
Address: 5555

Sector Erase

Command Sequence

Write data: AA
Address: 5555

l

Write data: 55
Address: 2AAA

l

Write data: 80
Address: 5555

Write data: AA
Address: 5555

\

Write data: 55
Address: 2AAA

Y

Write data: 30
Address: SAx

Wait TSCE Wait TSg
Y
Chip erased Sector erased
to FFH to FFH
336 ILL F16.1
Ficure 17: ERASE COMMAND SEQUENCE
© 1999 Silicon Storage Technology, Inc. 336-04 1/99
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Device Speed Suffixl  Suffix2
SST39VF020 - XXX - XX - XX

Package Modifier
H = 32 leads
Numeric = Die modifier

Package Type
P =PDIP
N =PLCC
W = TSOP (die up) (8mm x 14mm)
U = Unencapsulated die

Temperature Range
C = Commercial = 0° to 70°C
| = Industrial = -40° to 85°C

Minimum Endurance
4 =10,000 cycles

Read Access Speed
70=70ns,90=90ns

SST39VF020 Valid combinations
SST39VF020-70-4C-WH SST39VF020-70-4C-NH SST39VF020-70-4C-PH

SST39VF020-90-4C-WH SST39VF020-90-4C-NH SST39VF020-90-4C-PH
SST39VF020-90-4C-U1

SST39VF020-70-41-WH SST39VF020-70-41-NH
SST39VF020-90-41-WH SST39VF020-90-41-NH

Example : Valid combinations are those products in mass production or will be in mass production. Consult your SST sales
representative to confirm availability of valid combinations and to determine availability of new combinations.

© 1999 Silicon Storage Technology, Inc. 25 336-04 1/99
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PACKAGING DIAGRAMS

pin 1 index

Optional Ejector Pin
Indentation Shown for

REE T T T T A B R R R R Conventional Mold Only -600
32 .625
.530
.550
065 1.645 | 7
o 1.655 ‘ aptcs, |||
l K T
" .170
Base Plane l ' 200 4} i
Seating Plane T - _— : i
015 § i o
.050 15°
| ‘ ‘ 008 X/ /
012 T>i—
— | -~ 4>\ Lf -igg ~—
070 045 016 .100 BSC '
.080 .065 .022 :600 BSC
Note: 1. Complies with JEDEC publication 95 MO-015 AP dimensions, although some dimensions may be more stringent.
2. All linear dimensions are in inches (min/max).
3. Dimensions do not include mold flash. Maximum allowable mold flash is .010 inches.
32.pdipPH-ILL.0
32-LeaD PrasTic DuAL-IN-LINE Packace (PDIP)
SST Packace Cope: PH
TOP VIEW SIDE VIEW BOTTOM VIEW
.485
495
.045 Dia. x .000/.010 447 106
Deep Polished 453 112
(Optional) .042 020R. 023 _ oo .030
48| % N1 w / MAX. 020 ¥30 | = o R
| iminlsNnlulnlinl
\ & \
T [ 0
0420 il 013 .076/.125 Dia.
048 O ] j_ 021 Ejector Pin
585 547 3 H 4 o T 400 490
595 553 H + S 032 BSC .530
O il t .020 High x .002
O | Deep Characters
O 1 El—i .050
o i 37* BSC.
|
—F Huu Hu +| [+— .015 Min.
- ~ .075
I
.050 .095
BSC. le— -
125
.140
Note: 1. Complies with JEDEC publication 95 MS-016 AE dimensions, although some dimensions may be more stringent.
2. All linear dimensions are in inches (min/max).
] - - : : . 32.PLCC.NH-ILL.O
3. Dimensions do not include mold flash. Maximum allowable mold flash is .008 inches.

32-Leap PrasTtic LEap CHip CarriER (PLCC)
SST Packace Cope: NH

© 1999 Silicon Storage Technology, Inc. 296 336-04 1/99
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=
o
o

1.10
} 090 = |‘_ PIN # 1 IDENT. DIA. 1.00 095
[ L i
[ 1|
(=i i
Tl 1
T 1
T 1|
T 1|
0 L1 8.10
(i M1 7.90
] 1
] 1
] 1
T 1
T 1|
T 1|
T 1
| 12.50 |
I 12.30 I
- I
AN N\
0.70
e
- 14.20 -
13.80 I
Note: 1. Complies with JEDEC publication 95 MO-142 BA dimensions, although some dimensions may be more stringent.

2. All linear dimensions are in metric (min/max).
3. Coplanarity: 0.1 (+.05) mm.

|

M-+ s

4
t
ol
5

32.TSOP-WH-ILL.0

32-LeAD THIN SMALL OuTLINE PAckace (TSOP)
SST Packace Cobe: WH

© 1999 Silicon Storage Technology, Inc.
227
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MetaTech Contact Information

(Waslin Group . since 1992)
Website: http://www.waslin.cn, http://www.metatech.com.tw

HongKong

Tel: 852-24212379 Fax: 852-24212479

Address.  Unit 3503, Metroplaza Tower 11, 223 Hing Fong Rd., Kwai
Fong, Hong Kong.

Email: service@meta.com.hk

Beijing

Tel: 86-10-68582188  Fax: 86-10-68583188

Address.  Rm. 210, China Hall of Science & Technology, No. 3 FuXing
Road, Beijing, China 100038

Shanghai

Tel: 86-21-64857530  Fax:86-21-64852237

Address.  No. 507, New Cao He Jing Tower, No. 509 Cao Bao Road,
Shanghai, China 200233

Chengdu

Tel: 86-28-5577415 Fax:86-28-5577415

Address.  Rm. 1405, 14/F Dong Fu Da Xia, Yu Lin Bei Jie, Chengdu,
Sichuan, China 610041

Fuzhou

Tel: 86-591-3781033  Fax: 86-591-3781033

Addresss Room 1512, Block 2, Xi Hong Xiao Qiu, Gu Lou Qiu, FuZhou,
China

Shenzhen

Tel: 86-755-3219726  Fax: 86-755-3219736

Address.  Room 1105, 11/F, Bei Fang Da Xia, Shen Nan Zhong L u,
Shenzhen, China.

Customer Service Center
Tel:86-756-8117078 Fax:86-756-8117078
Address: 20 Qiao Guang Rd., Kuns Bei , Zhuhai, China 519020
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DIGITAL VIDEO ENCODER FOR VIDEO CD

1.GENERAL DESCRIPTION

The SPCAT717A is designed specifically for VideoCD, video games
and other digital video systems, which require the conversion of
digital YCrCb (MPEG) data to analog NTSC/PAL video. The
device supports a glue-less interface to most popular MPEG
decoders. The SPCA717A supports worldwide video standards,
including NTSC (N America, Japan) PAL-B, D, G, H, | (Europe,
Asia), PAL-M (Brazil), PAL-N (Uruguay, Paraguay), and PAL-Nc
(Argentina). Furthermore, the SPCA717A operates with a single
2x clock and can be powered with a single 3.3V supply. The

composite analog video signal is output simultaneously

outputs. Therefore, it allows one output to provide aseb@

composite video while the other drives a RF modulagigr. A e,
the SPCA717A automatically detectsathe \%ta formats
(PAL/NTSC, CCIR601) and switche %@m provide the
proper format on the outputs. e, along the
on-board voltage refesence @ k interfge e
SPCAT717A extre i se. In ag

over-sampling on-chipsimplifies exte I
reduced overall system cost.@i %&

2.FEATURES

B 8-bit 4:2:2 YCrCb inputs for glue-less interface to
MPEG decoders

B NTSC/PALPAL-M/PAL-N site videq, u X%
W 3.3V supply voltag X
H [TU-R e n

plifies ext%@ng

operation

erlaced or intyl
B Automatic mode ction/switching in slave mode

B 27MHz crystal oscillator input

3.APPLICATIONS

B VideoCD

W Karaoke/video games

H Digital Video Disk (DVD)
| Digital VCR

M Digital set top box

©Sunplus Technology Co., Ltd.
Proprietary & Confidential

231 NOV. 11, 2002

Preliminary Version: 0.1
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4.BLOCK DIAGRAM

VBIAS VREFOUT FSADJUST
A

CLK —» VBI Internal e C X%
Generator VREF l\\< ~
CLKOUT-e—

A

‘ . % @‘% > DA BS/Y
P[7:0] > i % §>7 Cé(,@o
ﬁ (j@ a.od.
HSYNC* e Lot . \ :/4 psample| |  Mixer
NG e
VSYNC* < ; 4@@ > ‘. / ”
S

D

De
C)@%\W ot bt
M MODEB TEST LUMA MASTER CBSWAP SLEEP

TS

©Sunplus Technology Co., Ltd. 232 NOV. 11, 2002
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5.SIGNAL DESCRIPTIONS
5.1. PIN Description

Mnemonic PIN No. Type Description
DATA[7:0] 17-24 I YCrCb pixel inputs. They are latched on the rising edge of CLK. YCrCb input data conform to
CCIR 601.
CLKOUT 25 (0] Pixel clock output
VSYNC 28 e) Vertical sync input/output. VSYNC is latched/output fdﬂoww@?hé\\qsmg edg%uﬁ\\‘m
HSYNC 29 110 Horizontal sync input/output. HSYNC is Iatched/outp&(fé\qv\,(ég\ﬁe rising é(ige (}k\&(.,»y
MASTER 12 I Master/slave mode selection. A logical high f S) Woperaﬂ Aw fc:r slave
mode operation =3 )
CBSWAP 11 | Cr and Cb pixel sequence confi nkn»\\r/glc high sy@\t%nd Cb sequence.

LUMA 10 I Luma output selectlon pln V&& lect, %@I%eleots composite video
output.

SLEEP 9 Power save mr‘(\ée. A IMlgh on this pin puts tMp into power-down mode. This pin is equal

to reset pjp\An € logic high pulse should input to the pin when power on.

MODEA 13 &qod@@m\f—m tion pin.
MODEB 14 H&Wguranon pin. /

I
I A
CLK 15 Q/ Nﬁ—|72 crystal or mpu%ystal with 27MHz clock frequency can be connected between this
(e}
R
PN
(-
N7

and

Cp}ag@(wg&’output.
<T§\§p\) >I\'ﬁese pins must be connected to DGND.

>Wtage reference input. An external voltage reference must supply typical 1.235V to this pin. A

XTALO

N
TEST -

VREFIN 5

0.1nF ceramic capacitor must be used to de-couple this input to GND. The decoupling capacitor

/ must be as closed as possible to minimize the length of the load. This pin may be connected
A AN directly to VREFOUT.
K) »4 (0] Voltage reference output. It generates typical 1.2V voltage reference and may be used to drive

VREFIN pin directly.

r e
FSADJ 1 - Full-Scale adjust control pin. The Full-Scale current of D/A converters can be adjusted by
connecting a resistor (RSET) between this pin and ground.

COMP 2 - Compensation pin. A 0.1mF ceramic capacitor must be used to bypass this pin to VAA. The lead
length must be kept as short as possible to avoid noise.
VBIAS 6 - DAC bias voltage. Potential normally 0.7V less than COMP.
VDD 27 - Digital power pin
DGND 26 - Digital ground pin
CVBSY 32 (0] Composite/Luminance output. This is a high-impedance current source output. The output

format can be selected by the PAL pin. The CVBSY can drive a 37.5 W load.

NO 7 -
VAA 3 - Analog power pin
AGND 31,8 - Analog ground pin
©Sunplus Technology Co., Ltd. 233 NOV. 11, 2002
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5.2. PIN Map
|_
Z O O -
() [m)]

2z 5 £ £ a0z @

> U] Ll 7)) wn n o _

O ¥ F T > >S A 0O X ‘@

1000000 O

A i o (@)} (o'0] N~ (o) Lo @
FSADJUST[ |1® @ @ & & o & Sy ATA7
COMP [ ]2 23% DATA6
VAA [ |3 22[ ] DATA5
VREFOUT [ | 4 21| | DATA4
VREFI \@ 5 20 ] DpATA3
VBIAS 6 19] ] DATA2

7 18] ] DATA1

8 DATAO

%‘\éﬁﬁ o 9 9 N 9w g gl
o < o o < m X O
LLl LLl —
n - 92 g g g >
O =
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6.FUNCTIONAL DESCRIPTIONS

6.1. Mode Selection

Master mode is selected when MASTER = 1; slave mode is
selected when MASTER = 0. Two pins, MODEA, MODEB, drive
three different configuration registers. The most common operatng

modes can be selected with these pins while in master mode. In

Note:

The term “common operating mode” refers to North American NTSC and
Western European PAL Table 1 illustrates the multifunctionality of the
mode pins during master and slave mode. To access the more exotic
video formats, slave mode is preferred since the necessary registers are

always accessible.

If master mode is needed, the less common modes
can still be programmed by first reglgtering the modes as a sl then
switching to a master. DLcl)ring powex\p, the MODEA and MQ

slave mode, the common operating modes are automatically
i i i A A
determined from the timing of the incoming HSYNC* and VSYNC* configure the master regist rs% LD, P
during power-up, the slave<registe reset to z (W17
signals. @
Table 1. Mode Selection po N A@ . 6@
PinDescriphn \ LA ° (WP
14 A\
The MASTER pin > /\\ \@ MODEB
0 (( S/ PALSA
1 N \\JHELD PAL625
Table 2. Configuration Register Setting,:\\@b
Mode Register Name Qe / Setto 1 Comments

PRy

EFIELD '&Ig&%)m will !

)

A

The VSYNC pin will output field signal.
Low at VSYNC pin for even field, high
for odd field

This is only used at master

mode.

X
PAL625 &25—{&7 \&{pﬁill be select
@R

~N

The 625-line operation will be select

This is only used at master

mode

N
YCSWAP _ \ Dojhot swap Y and Cr/Ch

Swap Y and Cr/Cb sequence

A@X When PAL625 register is set to high,

PAL625 register is set to low, NTSC

mode is selected.

When PAL625 register is set to high,
PAL-Nc mode is selected. When
PAL625 register is set to low, PAL-M

mode is selected.

PAL-BDGHI mode is selected. When
6.2. Clock Timing

A clock signal with a frequency twice the luminance sampling rate
must be present at the CLK pin. All setup and hold timing
specifications are measured with respect to the rising edge of this

signal.

6.3. Pixel Input Timing
6.3.1. Pixel sequence

Multiplexed Y, Cb, and Cr data is input through the DATA[7:0]

inputs. By default, the input sequence for active video pixels

must be Cb0, YO, Cr0, Y1, Cb2, Y2, Cr2, Y3, etc., in accordance
with CCIR-656. This pattern begins during the first CLK period
after the falling edge of HSYNC* (regardless of the setting of
SLAVE/MASTER mode). The order of Cb and Cr can be
reversed by setting the CBSWAP pin. Figure 1illustrates the
timing. If the pixel stream input to the SPCA717A is off by one
CLK period, the SPCA717A can lock to the pixel stream by setting
the YCSWAP register. This would solve the problem of having

the Y and Cr/Cb pixels swapped.
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1 Y

Notel: CBSWAP is pin 11.
Note2: Pixel transitions must occur observing setup and hold timj

Oy TN
Note3: Pixel sequence will beging with Cbn at 4 x m clock periofls foIIowi )

6.4.Video Timing

The width of the analog horizontal
end of color burst is automaticall

mode according to abl n

appropriate scan li

generated on appropr

can lines)\el '
times of sync, and the burst e e\atg—mternally controlled.
Videotimingfiguresfo@j’g #5 section.

4.1, rs

ﬂ% ing
i utions and clock rates for the various modes

Table 4 fists the horizontal counter values for the end of horizontal

ing edge of HSYNC*, m is an integer.

@ front porch is the interval before the next expected falling
HSYNC* when outputs are automatically blanked. The horizontal
sync width is measured between the 50% points of the falling and
rising edges of horizontal sync. The start of color burst is
measured between the 50% point of the falling edge of horizontal
sync and the first 50% point of the color burst amplitude (nominally
+20 IRE for NTSC and 150 mV for PAL-B, D, G, H, |, Nc above the
blanking level). The end of color burst is measured between the
50% point of the falling edge of horizontal sync and the last 50%
point of the color burst envelope (nominally +20 IRE for NTSC and

150 mV for PAL-B, D, G, H, |, Nc above the blanking level).

Table 3. Field Resolutions and Clock Rates for Various Modes of Operation

Operating Mode Active pixels Total Pixels CLK Frequency (MHz)
NTSCPAL-M CCIR601 720 x 240 858 x 262 27
PAL-B,D,G,H,| Nc 720 x 288 864 x 313 27

Table 4. Horizontal Counter Values for Various Video Timings

Operation Mode Front porch (a)

Horizontal Sync Width (b)

Start of Burst (c) [Duration of Burst (d) Back porch (e)

NTSC CCIR601 20 63

72 34 127

PAL-B CCIR601 20 63

76 30 142

Note: The unit is the number d luminance pixel.

6.4.2. Master mode

Horizontal sync (HSYNC*) and vertical sync (VSYNC*) are
generated from internal timing and optional software bits.

HSYNC*, and VSYNC* are output following the rising edge of CLK.

The horizontal counter is incremented on every other rising edge
of CLK. After reaching the appropriate value (determined by the
mode of operation), it is reset to one, indicating the start of a new

line. The vertical counter is incremented at the start of each new
line. After reaching the appropriate value, determined by the
mode of operation, it is reset to one, indicating the start of a new
field. VSYNC* is asserted for 3 or 2.5 scan lines for 262/525 line
and 312/625 line, respectively.

©Sunplus Technology Co., Ltd.
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6.4.3. Slave mode

Horizontal sync (HSYNC*) and vertical sync (VSYNC*) are inputs
that are registered on the rising edge of CLOCK. The horizontal
counter is incremented on the rising edge of CLOCK. Two clock
cycles after falling edge of HSYNC*, the counter is reset to one,
indicating the start of a new line. The vertical counter is
incremented on the falling edge of HSYNC*. A falling edge of
VSYNC* resets it to one, indicating the start of a new field. A
falling edge of VSYNC* occurring within £1/4 of a scan line from
the falling edge of HSYNC* cycle time (line time) indicates the
beginning of Field 1. A falling edge of VSYNC* occurring within
+1/4 scan line from the mid-point of the line indicates the

beginning of Field 2.

The operating mode (NTSC/PAL) can be programmed\with
MODEA and MODEB bits when the SETMODE ( TERPF
is set high. Alternatively, when SET i

bit

mode is

automatically detected in slave mogg

Y
operation is assumed, 625-li AS\/ n”’is detec the
number of HSYN%@ VSYNC* . e

mple, 525%-line

frequency of opera

detected by counting ne. The pixel

01) for both
number o o@

rate is assumed to be 135 M

which is detected in

19 and 264-272, inclusive. (SMPTE line numbering

scan li
convention.) For PAL-B, D, G, H, | , Nc color burst information is
automatically disabled on scan lines 1-6, 310-318, and 623-625,

inclusive, for fields 1, 2, 5, and 6. During fields 3, 4, 7, and 8,
color burst information is disabled on scan lines 1-5, 311-319, and
622-625, inclusive.

&

6.5. Vertical Blanking Intervals
For NTSC, scan lines 19 and 263-272, inclusive, are always
blanked. There is no setup on scan lines 10-21 and 273-284
inclusive. All displayed lines in the vertical blanking interval
(10-21 and 273-284 for interlaced NTSC; 7-13 and 320-335 for
interlaced PAL-B, D, G, H, I) arg forced to blank. For PAL-B, B\ G,
H, |, scan lines 1-6, 311-318, any\624-625, inclusive,

)
1, 2, 5, and 6, are alyay; uring
scan lines 15, % 624-625, \n
blanked, @ @

UV components are up-sampled to CLK frequency by a digital

filter.

ubcarrier Generation

To maintain a synchronous sub-carrier relative to HSYNC*, the
sub-carrier phase is reset every frame for NTSC and every 8 fields
for PAL. The SCA phase is non-zero and depends upon the

clock frequency and the video format.

For a perfect clock input, The burst frequency is 4.43361875 MHz
for PAL-B, D, G, H, |, 3.57561149MHz for PAL-M, 3.58205625MHz
for PAL-Nc (Argentina), 3.579545 MHz for NTSC interlaced.

6.8. Power-Down Mode

In power-down mode (SLEEP pin set to 1), the internal clock is
stopped and also an internal reset is forced and the DACs are
powered down. When returned low, the device starts from a
reset state (horizontal and vertical counters = 0, which is the start
of VSYNC in Field 1).
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Start
Analog of

JV\ AN plt - bt
523 H24 HZS 1 2 3 4 5 6 7 8 9 _ 10 22

bb Burst Phase %
: Analog © X
-y %’
x -

{7 Field2

285

22

285

ith Positive Half-Cycle
®~ Z Reference Phase = 180° Relative to B-Y

Burst Begins with Negative Half-Cycle
urst Phase = Reference Phase = 180° Relative to B-Y

Figure 2. Interlaced 525-Line (NTSC) Video Timing

Note: SMPTE line numbering convention rather than CCIR-624 is used.
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Analog
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3
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2 MZS 2
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337

A\

Analog
Field 4

313 314 | 315 316 | 317 31B | 31

minlaly
J320 336 | 337

Field One
Bur Field Two
Blanking
Intervals — Field Three
Field Four

Burst Phase = Reference Phase = 135 ° Relative to U
PAL Switch = 0, + V Component

Burst Phase = Reference Phase + 90 ° = 225 Relative to U
PAL Switch = 1, -V Component

Figure 3a. Interlaced 625-Line (PAL) Video Timing
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Blanfy¥g

Intervals — Field Seven
Field Eight

Burst Phase = Reference Phase = 135 ° Relative to U
PAL Switch = 0, + V Component

Burst Phase = Reference Phase + 90 0 = 2250 Relative to U
PAL Switch = 1, -V Component

Figure 3b. Interlaced 625-Line (PA L) Video Timing
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6.9. Pixel Input Ranges And Colorspace Conversion
6.10. YCinputs (4:2:2 YCRCB)

Y has a nominal range of 16-235; Cb and Cr have a nominal
range of 16-240, with 128 equal to zero. Y values of 0-15 and
236-255 are interpreted as 16 and 235. CrCb values of 1-15 and
241-254, are interpreted as 16 and 240.

6.11. DAC coding

White is represented by a 9-bit DAC code of 400. For PAL-B, D,
G, H, I, Nc the standard blanking level is represented by a DAC
code of 126. For NTSC, the standard blanking level is
represented by a DAC code of120.

6.12. Outputs

All digital-to-analog converters are designed to drive standard
video levels into an equivalent 37.5 Wload. Either tone composite
video outputs or Y outputs are available (selectable by
the LUMA pin). If the SLEEP pin is high, the DACare essentially

turned off and only the leakage.current is present.

6.12.1. Composit gd% ce ( }:\{o)

posite video information
tes the CVBS output.
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7.ELECTRICAL SPECIFICATIONS

7.1. Absolute Maximum Rating

Parameter Symbol Min. Tpy. Max. Unit
Power Supply (Measured to ground) VAA - - 4.5 \
Ambient Operating temperature TA -40 - +125 °c
Voltage on Any Signal Pin - GND-0.5 - /\ VAA+0.5 N/\\\\
Storage Temperature TS -65 -0 D \\ +150 A\f\\&\_)}
Junction Temperature TJ - %\J \)& +150 (( \\\X%y "

Note: This device employs high-impedance CMOS devices on all signal pins. It should be handle

exceeds the power supply voltage by more than +0.5V can cause destructive Iatchup

7.2.Recommended Operation Conditions

%?éysensmve device. Wn any pin that

e Q%%

Parameter Syl f\ \ﬁ%y ?\\Tpx v Unit
Power Supply ( AA \_) i 3.6 \%
Ambient Operating temperature A 0 P +70 °C
DAC Output Load AN R - K 315 - W
External Voltage Reference /\\\\)/V \7VREFIN / 1.27 - Y,
/
7.3.DC Characte@cﬁ\_@@ @&
Cha@tlcs K@ > Symbol Limit Unit
oy Min. Tpy. Max.
Analog Power Ope@*ﬁ{&;\b Van 3.0 3.3 3.6 \
Digital Power Oper&tlng Volt VDD 3.0 3.3 3.6 \%
Operating Cysfent N\ lop - 90 300 mA
P\@e}\m Current - - 20 - mA
Inp\\{/@?gMane (Digital Input ) ViH 2.0 - Vaat+0.5 Y
Inpué%w Voltage (Digital Input) Vi GND-0.5 - 0.8 \%
Output High | (Vor=2.4V) (Digital Output) lon - -8 - mA
Output Sink | (VoL=0.8V) (Digital Output) loL - 8 - mA
VREFOUT Output Voltage VREFOUT - 1.27 - \
VREFOUT Current IREFOUT - 10 - UA
©Sunplus Technology Co., Ltd. 242 NOV. 11, 2002
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7.4. AC Characteristics

Prel

iminary

SPCA717A

m/m

DATA[7:0]

_—

N
—
P

HSYNC*. VSYNC*
(Master Mode)

CvBS/Y, CVBS/C

@‘@

Jy%:)/‘

e

l«— Pipeline —>

Master

AVAVAVAY

&0
AN

X
A >

g

De\ﬁ:@w” Q&g&bol Min. Typ. Max. Units
Pixel/Control Setup% A)’\\< \ t1 20 ns
Pixel/Control Hold Ti t2 15 ns
Control Output Holﬁi \)ﬁv t3 7 ns
Control Outpquela t4 10 ns
IW m‘&gg Output (Master Mode) 26 CLK Periods
CD Myy 24.54 27 29.5 MHZ
CLK\}ja’Ise Width Low Time 10 ns
CLK Pulse Width High Time 10 ns
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8.APPLICATION CIRCUITS
8.1. PC Board Considerations

The layout should be optimized for lowest noise on the power and
ground planes by providing good decoupling. The trace length
between groups of VAA and GND pins should be as short as
possible to minimize inductive ringing. A well-designed power
distribution network is critical to eliminate digital switching noise.
The ground plane must provide a low -impedance return path for
the digital circuits. A PC board with a minimum of four layers is
recommended, with layers 1 (top) and 4 (bottom) for signals and
layers 2 and 3 for ground and power, respectively.

8.2. Component Placement

Components should be placed as close as possilffe to
associated pin. The optimum layout enables the SP

8.3. Power And Ground Planes

For optimum performance, a common digital and analog ground

plane is recommended. Separate digital and analog power

planes are recommended. The digital power plane should

on the PC board, and £he gnalg
to all SPCA717 pi
g. At (\/ i 2ads

provide power to all digital logj

power plane should proyide
VREF circuitry, and

required in betwe power plane 3

er pla be connected to the
(VCC) through a ferrite bead,
in Fi s bead should be located

the P A.
ting as a resistance at high frequencies.

plane

illu

The bead provides resistance

A low-resistance bead should be used, such as Ferroxcube

be located as close as possible to the pgwer s nector and 5659065-3B, Eair-Rite 2723021447, or TDK BF45-4001.
the video output connector. x

=z
NP S \ AN (@\&
Analog Power Plang
WS 1 .l I L1 ele
SPCATLTA o L s +3.3V (/C0)
COMP l
YREFIN q G4t CE = cl = o
VREFOUT o5 o
Graund
GHD 2 ((EF'ower Supply
- onnector) 1
Q L
FSADJUST m cT X a
veas | T 75 mi K
CVBSIY
To Video all
Connectar =
Buffer
P 2
Schottky Diodes
DA Output To Filter
Schottky Diodes
Regulated +5
LFF GHD |
I 22pF ﬂcé 5 10
i - ™ Mudulaturﬁ)—"‘RF
T = '/J_W?nm M = 1k
1.8 pH 1.8 pH
= —= = o a2 .
270pF 330pF 270pF 330pF Audio

Figure 4. Typical Connection Diagram (Internal Voltage Reference)

Notel: Some modulators may require AC coupling capacitors (10nF).
Note2: Optional for chroma boost.
Note3: VREFIN must be connected to either VREFOUT or VBIAS.
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Table 6. Typical Parts List (Internal Voltage Reference)

Locations Description Vendor Part Number
Cl-5,C7 0.1 ni Ceramic Capacitor Erie RPE11225U104M50V
C6 47 nt Capacitor Mallory CSR13F476KM
L1 Ferrite Bead - Surface Mount Fair-Rite 2743021447
L2, L3 Ferrite Bead (z < 300W @ 5MHz) ATC LCB0805, Taiyo Yuden BK2125LM182 A (\\
RESET 470 or 560 W 1% Metal Film Resistor Dale CMF-55C a f\\\\ ,\\\\\
: 5 ; \ J
TRAP Ceramic Resonator Murata TPSx.xMJ or MB2 (Whefe 4% = arrier flequel

Schottky Diodes

BATS85 (BAT54F Dual) HP 5@;}\3\@\}}?\1{3263) Sieme\\\s\BiT)}M%A (Dual)

Note: Vendor numbers are listed only as a guide. Substitution of devices with similar charaf ris@l\\\g\}ﬁect SPCA71 ﬁ@rmance.
o & ( é

@@7/& @%@
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9.PACKAGE/PAD LOCATIONS
9.1. Package Type: 32 pin LQFP
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9.2.Outline Dimensions
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SPCA717A

Symbol v MILI’:lIMETER v
A2 1.35 140 A 1.45A\ /\(\\
D 9. OQBSCm\\ \ \(7\
DL e QY ( \\\\\V
e A oRep” N\~
& N\ tese <€)
R2 0.08 C/\\ l&v N N 0.20
RL AN M« \NE WY :
6 AN\ | \F¥ 7°
01 (A 7 :
62 \\/ 1° s 12° 13°
63 A z\\ﬂg) 1 S~ 12° 13°
c A/\\\\jV . 0.09 / - 0.20
,‘\/\P\\) @« 0.45/ 0.60 0.75
A 5‘(\\\>>>>> A 1.00REF
=" A\ o |
@“@*%W V
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10. DISCLAIMER

The information appearing in this publication is believed to be accurate.
Integrated circuits sold by Sunplus Technology are covered by the warranty and patent indemnification provisions stipulated in the terms of
sale only. SUNPLUS makes no warranty, express, statutory implied or by description regarding the information in this publication or
regarding the freedom of the described chip(s) from patent infringement. FURTHER, SUNPLUS MAKES NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. SUNPLUS reserves the right to halt produgtion or alter the specification d
prices at any time without notice. Accordingly, the reader is cautioned to verify that the data she i
publication are current before placing orders. Products described herein are intended f ro i
Applications involving unusual environmental or reliability requirements, e.g. military equj %
specifically not recommended without additional processing by SUNPLUS for uc)@@v g

illustrated in this document are for reference purposes only. Q

@@A@X @%@
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SUNPLUS

Digital to Audio Converter

GENERAL DESCRIPTION

The SPCA713A is a low cost stereo digital to analog converter for driver, MIDI applications, Karaoke system, and set-top box etc.
consumer electronic applications such as MP3 player, Mini Disk, The SPCAT713A provides, not only the latest technology, but also
audio or video CD player, SVCD, DVD player, CD/DVD- ROM the full commitment and technical support of Sunplus.

BLOCK DIAGRAM
DIN > — —PI Delta Sigma DA |—| Amp & LPF l——> VOUTL
BCKIN P Serial Inputl/F
SRCIN ! —»{ Oversampling » CAP
Digital Filter
FORMAT = —>| Delta Sigma DA |—| Amp & LPF l——> VOUTR
Mode Control —
DM —P | Power Supply |
T I I I I
SCIl(IN | | | |
VCC AGND VDD DGND
FEATURES
® High resolution: ® High integration:
—16 Bit Normal/llS Format Selectable —Oversampling Digital Filter
m 14 pin SOP package —High-Resolution Delta Sigma DAC
m High performance: —Analog Low Pass Filter
—THD+N: -90 dB —Output Amplifier
—Dynamic Range: 96dB —On-Chip Digital Filters for:
—S/N Ratio: 100db —De-emphasis at 44.1kHz

_____________________________________________________________________________________________________________________________|]
SUNPLUS TECHNOLOGY CO. reserves the right to change this documentation without prior notice. Information provided by SUNPLUS TECHNOLOGY
CO. is believed to be accurate and reliable. However, SUNPLUS TECHNOLOGY CO. makes no warranty for any errors which may appear in this
document. Contact SUNPLUS TECHNOLOGY CO. to obtain the latest version of device specifications before placing your order. No responsibility is
assumed by SUNPLUS TECHNOLOGY CO. for any infringement of patent or other rights of third parties which may result from its use. In addition,
SUNPLUS products are not authorized for use as critical components in life support devices/ systems or aviation devices/systems, where a malfunction or

failure of the product may reasonably be expected to result in significant injury to the user, without the express written approval of Sunplus.
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FUNCTION DESCRIPTION

1. SYSTEM CLOCK

The system clock is either 256fs or 384fs where fs is the standard
audio frequency including 32Khz, 44.1Khz, and 48KhZ. The

system clock is used to operate the digital filter and delta sigma

modulator. The system clock is input through SCKIN (pin14).

TSCIH

»

Bl

2.0V / \
0.8V

TSCIL | |

A\ 4

-l

TSCI=1/256fs or 1/384fs

System Clock
fs TSCI=1/256fs | TSCI=1/384fs
32kHz 8.192mHz 12.288MHz
44 1kHz 11.2896mHz 16.934MHz
48kHz 12.288mHz 18.432MHz

System Clock High Level TSCIH > 13nsec
System Clock Low Level TSCIL > 13nsec

2. SERIAL DIGITAL AUDIO DATA INPUT INTERFACE

Digital audio information is input to the SPCA713A via the DIN
(pin2) for audio data input, the SRCIN (pin1) for sampling rate
clock, and the BCKIN (pin3) for the bit clock. The SPCA713A can

accept both normal and 1IS data formats. The normal data format

signals is illustrated in the following figures:

is MSB first, two’s complement and right justified; on the other
hand, the IIS data format, which is compatible with Philips serial

data protocol, is left justified. The relationship of the three input

Normal Data Format (right justified):

SRCIN < Loh="1" 1ifs Roh="0" R
BCKIN
EF“ -T-I_I_I_I_I_r EF“E
] ' ' 1
1 ! ! 1
! i Ll
DIN
B16 | B1 | B2 | ----| B14 | B15 | B16 | B1 | B2 | ----| B14 | B15 | B16
1IS Data format (Left Justified):
SRCIN < Loh="0" 1ifs Reh="1" -
BCKIN
. e U —
o ! i ! AN
1 1 1 1 1 1 ] 1 ] 1 1
JIO B S - [ I - [ S
DIN

B1 | B2 |----| B14 | B15 | B16 |

B1 | B2 | ----| B14 | B15 | B16 |

Note: Logic high is denoted as either "H” or “1”; logic low is denoted as either “L” or “0” in this document.
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3. INTERNAL RESET

When the power supply voltage VCC reaches 2.2V, the internal
reset function is initialized. The power-on reset initialization period

is 1,024 SCKIN cycles during which the analog out puts are forced

4. MODE CONTROL

The SPCA713A provides two control functions — Input Format
Select and De-emphasis through FORMAT (pin 13) and DM
(pin12). They are illustrated in following table:

to VCC/2.

Table1: Selectable Functions

Function

Control

Digital Audio input Format Selection

FORMAT (pin13) = "0” Normal format selected.
FORMAT (pin13) = "1” IIS format selected

De-emphasis Control at 44.1kHz

DM (pin12) = "0” De-emphasis OFF
DM (pin12) = “1” De-emphasis ON

PIN ASSIGNMENTS

Mnemonic PIN NO. 110 Description
SRCIN 1 IN Sample Rate Clock Input
DIN 2 IN Audio Data Input
BCKIN 3 IN Bit Clock Input for Audio Data
NC 4 - No Connection
CAP 5 - R-Channel & L-Channel Output Amp Common Node
VOUTR 6 ouT R-Channel Output
GND 7 - Ground
VCC 8 - Power Supply
VOUTL 9 ouT L-Channel Output
NC 10 - No Connection
NC 1 - No Connection
DM 12 IN De-emphasis Control, “H”: ON, “L”: OFF
FORMAT 13 IN Data Format Select, "H”: IS Format, "L”: Normal Format.
SCKIN 14 IN System Clock Input
PIN CONFIGURATION ABSOLUTE MAXIMUM RATING
Power Supply Voltage + 6.5V
IZ SRCIN SCKIN E +VCC to YDD Difference +/- 0.1V
Input Logic Voltage -0.3V to (VDD + 0.3V )
Iz DIN FORMAT E Power Dissipation 250mwW
E BCKIN DM E Operating Temperature Range -25Cto+85C
IZ NC NC II Storage Temperature -55 Cto +125C
[ 5]cap NC [10 ]
IZ VOUTR VOUTL ZI PACKAGE INFORMATION*
IZ GND VCC EI Model Package Package Drawing No.
SPCA713A 14 pin SOP 114-D

Note: See Package drawing at the end of this data sheet.

© Sunplus Technology Co., Ltd.

251 APR. 03, 2001
Version: 1.0




£ zZERE

oy SUNPLUS

SPCA713A
ELECTRICAL CHARACTERISTICS
At 25°C, VCC=VDD=5V/3.3V, fs=44.1kHz, 16Bit input data, System Clock = 384/256fs
Parameter Conditions Min. Type Max. Unit

Resolution 16 Bits
Sampling Frequency 16 441 96 kHz
System Clock Frequency 256/384fs
Audio Data Format Normal/llS
Data Bit Length 16
Power Supply
Voltage Range: VDD VDD=5V 4.5 5 5.5 \Y

VDD=3.3V 3.0 3.3 3.7 \Y,
Supply Current: IDD VDD=5V 13 18 mA

VDD=3.3V 6 10 mA
Power Dissipation: VDD=5V 65 90 mwW

VDD=3.3V 20 33 mwW
Digital Input/Output
Input Logic Level
VIH Pin14 60% VDD
VIL 16% VDD
VIH Pin1,2,3,12,13 60% VDD
VIL --Schmitt Trigger 25% VDD
Output Logic Level
VOH 90% VDD
VOL 10% VDD
DC Accuracy
Gain Error +/-1 +/-5 %FSR
Gain Mismatch Ch to Ch +-1 +/-5 %FSR
Analog Output VDD

5V 3.3V
Voltage Range Vout=0dB 1.1 0.7 Vrms
Center Voltage 25 1.65 \4
Load Impedance AC Load 10 KOhm
Frequency Response 0 20 KHz
Dynamic Performance VDD
5V 3.3V

THD+N at FS(0dB) Fout=1kHz .003 0035 0.006 %
THD+N at —-60dB Fout=1kHz 1.8 2.0 5 %
Dynamic Range EIAJ, A-weighted 90 96 94 dB
SNR EIAJ, A-weighted 92 100 97 dB
Channel Separation Fout=1kHz 90 97 95 dB

© Sunplus Technology Co., Ltd. APR. 03, 2001

Version: 1.0
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TIMING CHARACTERISTICS TIMING DIAGRAM
At 25°C, VCC = VDD = 5V/3.3V, fs = 44.1kHz, 16Bit input data, DATA INPUT TIMING
System Clock = 384/256fs
DIN
Parameter ‘ Symbol ‘ Value ‘ Unit
Data Input Timing tdh tds
DIN setup time tds >30 ns BCKIN
DIN hold time tdh >30 ns —
BCKIN high-level, low-level Tbhcwh, >50 ns "
cy
tbewl
BCKIN pulse cycle time tbecy >100 ns SRCIN
BCKIN rising edge to SRCIN tbsr >30 ns < »< >
SRCIN to BCKIN rising edge tsrb >30 ns tosr tsrb
APPLICATION CIRCUIT NOTE
SPCA713A
- »SRCIN SCKIN [ 256fs/384fs Clock
PCM audiodata | ———————————®» DN FORMAT ] Mode Control
——— P BCKIN DM
NC NC
T CAP NC
““?I ————VOUTR  VOUTL
* & AGND vce >
;0.1uF 10uF
.
1500pF ,
R Channel Output
10KOhm 10KOhm| 10KOhm OPA604 >—&— P

680pF 100pF

GND GND

+

|

1500pF

10KOhm 10KOhm| 10KOhm

100p%
GND!

680,

v
GND

L—«H

|

OPA604 4

+

L Channel Output
r————>

1. BYPASSING POWER SUPPLY

A 10uF tantalum capacitor can be used for bypassing the power
supplies. The bypass capacitor should be connected as close as
possible to the wunit and a 0.1uF ceramic capacitor is

recommended to connect in parallel with it.

2. OUTPUT FILTERING

The internal low pass filter is designed to have a 3dB band width
at 100kHz. To limit out of band noise, an external 3 order filter, as
shown

in the application circuit diagram, is recommended,

especially when the chip is to drive a wide band amplifier.

© Sunplus Technology Co., Ltd.

APR. 03, 2001
Version: 1.0
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PACKAGE DRAWING NO. 114-S

Model Package Package Drawing No.
SPCA713A 14 pin SOP 114-S

Package outline drawing is shown below:

H

I
|

SRCIN SCKIN

|
D:/\
iE
=
i
il
i
e
I >

[ 1] 14

[ 2]|DIN FORMAT 13|

[ 3]|BCKIN DM [12 ] °

[ 4]|NC NC[11] D

[ 5]cap NC [10 ] . I N

[ 6]vouTr VOUTL[9 ] LT

[ 7|eND vce (8 | _’I L |‘_

Symbols Dimensions In Milimeters Dimensions In Inches
Min. Nom. Max. Min. Nom. Max.
A 1.47 1.60 1.73 0.058 0.063 0.068
A1 0.10 - 0.25 0.004 - 0.010
A2 - 1.45 - - 0.057 -
b 0.33 0.41 0.51 0.013 0.016 0.020
c 0.19 0.20 0.25 0.0075 0.008 0.0098
D 8.53 8.64 8.74 0.336 0.340 0.344
H 5.79 5.99 6.20 0.228 0.236 0.244
E 3.81 3.91 3.99 0.150 0.154 0.157
e - 1.27 - - 0.050 -
L 0.38 0.71 1.27 0.015 0.028 0.050
0 0° 8° 0° 8°
DISCLAIMER

The information appearing in this publication is believed to be accurate.
Integrated circuits sold by Sunplus Technology are covered by the warranty and patent indemnification provisions stipulated in the terms of
sale only. SUNPLUS makes no warranty, express, statutory implied or by description regarding the information in this publication or
regarding the freedom of the described chip(s) from patent infringement. FURTHERMORE, SUNPLUS MAKES NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. SUNPLUS reserves the right to halt production or alter the specifications and
prices at any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other information in this
publication are current before placing orders. Products described herein are intended for use in normal commercial applications.
Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support equipment, are
specifically not recommended without additional processing by SUNPLUS for such applications. Please note that application circuits
illustrated in this document are for reference purposes only.
© Sunplus Technology Co., Ltd. 254 APR. 03, 2001
Version: 1.0
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BH3541F / BH3544F

BH3541F, BH3544F (3724 )LV —RBPIFDT 27 Iy RR> 7 27 TH, BH3541F (3474 > 0dB, BH3544F (&
SA4 6dB § LT, XIS VRS TS, BHI54IF, BH3544F &b 31— MEESESDH TR EICKST
BB ON-OFF &DARVL h-- 7SS ICHAET, Feo =TI vy MU e BOSHICKY, BRALIC
&3 ICHAEN:- LET.

o oo oooooao

BH3541F 0dB

BH3544F 6dB

O A
CD-ROM, CD, MD, /v, /—b/XVaA», AALI—FIRENY RRI VI &3 588

o4
1) 32— MEETOEIC L > TRB. ON-OFF s (A% Th:+ 595htni 85,

2) Y=<y bSOV e H (150°C) CRUCK O TREKICLS ICHBEN,
3) SOP8pin D" L'/IN\wor—ThHh S,

oo g2 8% (Ta=25°C)

Parameter Symbol Limits Unit
googo VMax 7.0 \%
goooo Pd 450 = mw
goooooo Topr -25~+75 °C
goooooo Tstg -55 ~+125 °C

*Ta=25°CO000000000MmM COO004.5mwWa00000

LTI K1 (Ta=25°C)

Parameter Symbol Min. Typ. Max. Unit

ooooad Vce 2.8 - 6.5 \%
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Pin No. ooo 1/O0 | ODOOO ooooooo ooo
Vee oooog
1 OUT1 o 2.1V
Y
7 ouT2 o 2.1V @ =
0 Vee=5VvO
Vee oooOoooooooon
OOOONOOFFODOOO
® 0O0oO00O0O0LOO0OO00on
x ® 0000 Hi
0.1v MUTE O LoO OpenO
2 MUTE | @— , P
0 OpenO O x
190k ?-‘
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3 IN1 I 2.1V
A
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0 Vee=5Vv0O BIAS
Vce oooooo
oooooooooon
O47pF0000O000O
% 0ooooooooon
2.1V oooooooooon
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BH3541F / BH3544F
gooogIc

O 0 (H(TRAMARNLY Ta=25°C, Vec =5.0V, RL=32Q, f= 1kHz,
BH3541F : Vin = 0dBV, BH3544F : Vin = —6dBV)

Parameter Symbol Min. Typ. Max. Unit Conditions
ooooooooo lo 4 7 10 mA Vin=0Vrms
gooooooooon V1M 0.3 0.7 1.6 \% -
ooooo BH3541F Gve -2 0 2 dB -

BH3544F 4 6 8 dB -
goobooooooood A Gve -0.5 0 0.5 dB -
ooooooo THD - 0.02 0.1 % BW=20~20kHz
oooboo1 Po1 25 31 - mw R1=32Q, THD < 0.1%
gopooz Po2 50 62 - mw R=16Q, THD < 0.1%
oobooooo Vo - -93 -85 dBv BW=20~20kHz, Rg=0Q
oobooooboooboo Cs 82 90 - dB Rg=0Q
oooooooo ATT 70 80 - dB Rg=0Q
oopooooooooobo RR 50 57 - dB frR=100Hz, VrRrR=—20dBV

=% e Fw
32 sw7 SW5

1 330u 1u 1
KO N I
N

Viac

Vin2
+ | 47u

MUTE IN1 GND

Sw3

—
—_—

Vinl

( )DDBH35440 0

Fig.1
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gooooic
o8 R 5
swo d
ooo Monitor Conditions
SW1 | SW3 | SW5 | SW7 |[SWBA|SW8B
lo 1 1 1 1 2 OFF 1Q -
V1M - - - - - - - -
f=1kHz, Vin1/2=0dBV (ViNn1/2=—6dBV),
Gvc 1 2 2 1 2 ON |V1AC, V2AC VTM=1 6V
A Gve - - - - - - - GVC1-GVC2
fin=1kHz, Vin1/2=0dBV (ViNn1/2=—6dBV),
THD
1 2 2 1 2 ON |VI1AC, V2AC VTM=1.6V
fin=1kHz, Vin1/2=0dBV (ViNn1/2=—6dBV),
P
01 1 2 2 1 2 ON |V1AC, V2AC VTM=1.6V
fin=1kHz, Vin1/2=0dBV (Vin1/2=—6dBV),
Po2 2 2 2 2 2 ON |V1AC, V2AC VTM=1.6V
Vo 1 1 1 1 2 ON |V1AC, V2AC -
fin=1kHz, Vin2=0dBV (Vin2=—6dBV),
cs 1 1 2 1 2 ON |VIAC, V2AC | VTM=1.6V
1 2 1 1 2 ON |VIAC, V2AC | fin=1kHz, Vin1=0dBV (Vin1=—6dBV),
VTM=1.6V
fin=1kHz, Vin1/2=0dBV (ViNn1/2=—6dBV),
ATT 1 2 2 1 2 ON |VI1AC, V2AC VTM=0.3VB
RR 1 1 1 1 1 ON |VI1AC, V2AC | VrRr=—20dBV, frRr=100Hz
#( )0 0 BH3544F0 0 O
OT)TEiPF
SR b 07274
. 00oooo A PLAYO OO LA 0ooooo !
Vce
ouTt ‘
VMUTE ;

AD0OO0OO0OO0ODOOOOONOFFODODODODOOOVwE=LoDOODOO0O0O00O000O0
BOOOOOO0O0000OO0O0O0CRZUO0D0O0O000O00O0O0O0O0O0O0OO0DOOOODOOOO

00ooo00oo0o0000000b00000b0000000O00

cooooobooboOooboOooOoo0oOoo0oboOoooOobOoon

261


vcd03
261


BH3541F / BH3544F

googoIc
O [P

330u

N

N+

Vee Vin2
+ Vee ouT2
1 [0
—
%
TSD
o —
1 2 3 4
330u
4H—\—‘_O‘UT1 MUTE IN1 \jGND
+
1
VMUTE oy J_ ) “ Vind
H : Active H
L : Mute ;
( )DOBH354400
Fig.2

O (IS DR

M Y1 hAyFUsarsFo4 (C3, C5)
TREDA Y MATPRIRICKVAR ENE T, NCDY I £ E—5 2 RS 180kQD=8, B D155
NETH, NZVF RATOEREHLLELES, BERESZv I/ FoHEEUILET.)
C3(C5)=1/(2mnx 180kQ x f)
() N4 F7RAVF Y (C6)
Vee =5V e[ 47uF, Voo =3V Di($ 33uF XA LET, TB REHFEU ™ (FET L Byl Y DL
RYR DT BA LIBYETOT, ZELOBIE 7 HRADO X, AR LT,
() Ta—PFHETRYLE (R2, C2)
GND [Z#LTA Y E—F 2R (190kQ) 55T /e, RRE~&ES LIEET L, Ia— MBRTERN
ZEDBHYEITOTITARBERNET,
@) 29 AyFUH ATy (C1, CT)
TEDA Y FATPFRICK VAR INET, T OFRIUREEZR ELT (I ICREELR, RSN OL
DI RxEY NBEF LT D). HEDIIMSROHENET,
C1(C7)=1/(2rnx (RL+Rx)xf)
(5) ¥ I A UHFEAN (R3, R4) (BH3544F ds)
HE(FR (R3, RA) [CkY. Y I 5S4V OIFRNTEET., DS OENDIT A (R TEET,
Gvc =6 +20log ( 90k / ( 90kQ + R3 ) ) [dB]

O -DER

RREIREATREbOLRE LTBYETN SROCHEO TR ORRE 7 ICHRILET, TOHH (S
@ ERRELY L TN FICARZE I OHE5 T, FEEE ba0 0 (FIERFUS T IC ONSYFSEEA
LT 7R —D &5 TRELT S,

ROHM
262


vcd03
262


[

gogoIc

BH3541F / BH3544F

oty 5

Io (MA)

VOLTAGE GAIN : Gve (dB) QUIESCENT CURRENT :

TOTAL HARMONIC DISTORTION : THD (%)

10
Ta:25"C‘
9| RL=32Q I
o
. UTE : OFF
6
5 =
. . =
3 — A MUTE : ON —]
, - -
. o
0
0 2 4 6 8 10

SUPPLY VOLTAGE : Vcc (V)

Fig3 0000000000O00000O0

8 T
6 ML
41 BH3544F {11
4
2
0 o y
BH3541F [}
-2
_4
-6
s Ta=25°C
RL=32Q
-10 Vin=0dBV
Vee=5V
-12
10 100 1k 10k 100k
FREQUENCY : F (H2)
Fig.6 O0OO00OO0OOOOO
10
Ta=25°C 7
RL=16Q -
Vee=5V |
1 ’ :
f=10kHz E.
- S T
0.1 Dl f=1kHz ﬁ
i
T
Ss 1
< 1
0.01 =
=100Hz —
0.001
40 30 -20 -10 0 10

OUTPUT VOLTAGE : Vo (dBV)

Fig9 0000000000 OO0DOMmO

5 5
Ta=25°C
RL=32Q
2 4 4
2 L
z
>
w
0] 3 / 3
<
[
3 v
> 2 2
Q
a
9 o
< 1 1
o
[
g
i
0 L 0
2

4 6 8
SUPPLY VOLTAGE : Vcc (V)

Fig4 O00OO0O0OO0O0OO0DOODOOOO

s 10
& |Tta=25°C £
2 Ri=32Q i
= Vee=5V It
> :
g 1
&
o =10kHz
[ B S B m my Fer L
a 01 :
0 o~ 1k
= f=1kHz
o I~ 1
2 T~o 1
H
Z 001
I
5 =100Hz ]
< 1
5 [ 1
~ 0.001
40 -30 20  -10 0 10

OUTPUT VOLTAGE : Vo (dBV)

Fig.7 OO0DOO0O0OO0O0OO0OODOODOIO

s 10
e Ta=25°C /
2 RL=16Q 1+
[= Vee=3V
g 1 f=10kHz
x 0 S s s 7%
<) T
2] - f=1kHz
R =
Q
Zz ~
% f=100Hz <7
Z 001
I
-
<
6
= 0.001
-40 -30 20 -10 0 10

OUTPUT VOLTAGE : Vo (dBV)

Fig.10 0000000000 DO0DOONO

OUTPUT DC VOLTAGE : Vo (V)

10

Ta=25°C
0| R=32Q2
Vee=5V
Vin=0dBV
f=1kHz

-70

OUTPUT VOLTAGE : Vour (dBV)

0 0.4 0.8 12 16 2
MUTE CONTROL VOLTAGE : VTM (V)

Figb 0O0O0DO0O0OO0OOOODOOO

-
o

& [ra=25°C 7
o Ri=32Q -
= Vee=3V I'
z f
g ! }
E B =tk
<} PET CrEy Yo
o A1
3 ol
o e f=1kHz
z
g £
s ~.L-1
Z 0.01 Sk
£ =100Hz
-
<
)
= 0.001
~40 30 20 -10 0 10

OUTPUT VOLTAGE : Vo (dBV)

Fig.8 000000000 OO0OO0DOOIO

120
Ta=25°C
= Ri=32Q
T 100 Rg=0Q
(%] Vee=5V
© [ N
- ™.

Z 80
Q N
e
g
< 60
a
w
n
40
w
z
g
I 20
]

0

10 100 1k 10k 100k

FREQUENCY : f (Hz)

Fig.1l 000000000000
goooooo

ROHM
263


vcd03
263


BH3541F / BH3544F

100
—— C-BIAS:47pF
90 ==+ C-BIAS:33uF
= L - = C-BIAS:1004F
T 80 ezl
= U AT a
= 70 - s
< Bl ™
= "Ah
& O Er Su
5 s0
&
40
E
< 30
E Vtm=OPEN
TM={
g 20 Ri=32Q
10 Vin=0dBV
0 Vce=5V
10 100 1k 10k 100k

ONY

FREQUENCY : f (Hz)

Fig1l2 000000000 O0O0OOO

2435 (Units : mm)

RIPPLE REJECTION : RR (dB)

80 100
Ta=25°C Ta=25°C
70 Vrr=—20dBV/| ) \Vrr=—20dBV/|
R=32Q 5 RI=32Q
60 Rg=0Q S 80 Rg=0Q
R Vee=5V o frr=100Hz
e © 70
50 N =
N 5 60 —;
40 q O 50
\ w
N a
30 w40
N w30
20 T
W g 20
10
10
0 0
10 100 1k 10k 100k 0 2 4 6 8 10

FREQUENCY : f (Hz)

Fig.13 00000000000
gooooo

6.2+0.3

1.5£0.1

o L
a 1.27 0.4+0.1
(=]

SOP8

SUPPLY VOLTAGE : Vcc (V)

Fig.14 00DO0DO0O0OO0O0OO00OO
ooooooo

ROHM
264


vcd03
264


“5“ItaxAns
INSTRUMENTS

www.ti.com

bq24010, bq24012, bq24013, bq24014

SLUS530D - SEPTEMBER 2002 - REVISED SEPTEMBER 2003

SINGLE-CHIP, LI-ION CHARGE MANAGEMENT IC FOR
HANDHELD APPLICATIONS (bqTINY ™)

FEATURES

® Small 3mm x 3 mm MLP (QFN) Package

® |deal for Low-Dropout Designs for Single-Cell
Li-lon or Li-Pol Packs in Space Limited
Applications

® |Integrated Power FET and Current Sensor for
Up to 1-A Charge Applications

® Reverse Leakage Protection Prevents Battery
Drainage

® |Integrated Current and Voltage Regulation

® +0.5% Voltage Regulation Accuracy

® Charge Termination by Minimum Current
and Time

® Precharge Conditioning With Safety Timer

® Status Outputs for LED or System Interface
Indicates Charge and Fault Conditions

® Battery Insertion and Removal Detection

® Works With Regulated and Unregulated
Supplies

® Short-Circuit Protection

APPLICATIONS

a

Cellular Phones
PDAs, MP3 Players
Digital Cameras
Internet Appliances

bq24012DRC

AC ADAPTER 1IN ouT
2 |VvCcC BAT

DESCRIPTION

The bqTINY™ series are highly integrated Li-lon and
Li-Pol linear charge management devices targeted at
space limited portable applications. The bgTINY™
series offer integrated powerFET and current sensor,
reverse blocking protection, high accuracy current and
voltage regulation, charge status, and charge
termination, in a small package.

The bgTINY™ charges the battery in three phases:
conditioning, constant current, and constant voltage.
Charge is terminated based on minimum current. An
internal charge timer provides a backup safety feature
for charge termination. The bgTINY™ automatically
re-starts the charge if the battery voltage falls below an
internal threshold. The bgTINY ™ automatically enters
sleep mode when V¢ supply is removed.

In addition to the standard features, different versions
of the bgTINY ™ offer a multitude of additional features.
These include temperature sensing input for detecting
hot or cold battery packs; power good (PG) output
indicating the presence of input power; a TTL-level
charge-enable input (CE) used to disable or enable the
charge process; and a TTL-level timer and termination
enable (TTE) input used to disable or enable the
fast-charge timer and charge termination.

BATTERY | SYSTEM

PACK- SYSTEM
. INTERFACE
| |

UDG-02106

bqTINYis a trademark of Texas Instruments Incorporated.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments
semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Products
conform to specifications per the terms of Texas Instruments standard warranty.

p! ing does not ily include testing of all parameters.

Copyright © 2002-2003, Texas Instruments Incorporated
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam during
“: \ storage or handling to prevent electrostatic damage to the MOS gates.
ORDERING INFORMATION
CHARGE
TA REGULATION FL?NPCT‘II'(ID(;\II\IASL(]-) PART NUMBER (2) MARKINGS
VOLTAGE (V) (1)
4.2 PG and TS bg24010DRC AZN
4.2 PG and CE bg24012DRC AZP
—40°C to 125°C — —
4.2 CEand TTE bq24013DRC AZQ
4.2 CE and TS bg24014DRC AZR

(1) Contact Texas Instruments for other options.
(2) The DRC package is available only taped and reeled. Add R suffix to device type (e.g. bq24210DRCR) to order. Quantities are 3,000 devices per
reel.

DISSIPATION RATINGS

Ta < 40°C DERATING FACTOR
PACKAGE A POWER RATING ABOVE Ta =40°C
DRc(1) 47 °C/W 1.5W 0.021 W/°C

(1) This data is based on using the JEDEC High-K board and the exposed die pad is connected to a copper pad on the board. This is connected to the
ground plane by a 2x3 via matrix.

ABSOLUTE MAXIMUM RATINGS (1)

UNIT
Supply voltage range, (V¢ all with respect to Vsg) -0.3t0 18
—_—— \%
IN, STAT1, STAT2, TS, PG, CE, TTE -0.3to VCC
Input voltage range(2)
BAT, OUT, ISET -0.3t07 vDC
Voltage difference between V¢ and IN inputs
+0.5 \%
Vce - VIN
Output sink/source current STAT1, STAT2, PG 15 mA
Output current IN, OUT 15 A
Operating free—air temperature range, Ta
- -40to 125
Junction temperature range, T
°C
Storage temperature, Tstg —65to 150
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 300

(1) stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Al voltages are DC and with respect to Vs,

RECOMMENDED OPERATING CONDITIONS(1)

MIN NOM MAX [ UNIT
Supply voltage(1), Ve 3.0 16.5
Input voltage(1), vy 3.0 65|
Operating junction temperature range, T -40 125 °C

(1) Pins VCC and IN must be tied together.
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ELECTRICAL CHARACTERISTICS

over 0°C <Tj<125°C and recommended supply voltage, unless otherwise noted

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
INPUT CURRENT
VCC current, Icc(vce) Vce > Vec(min) STATX pins in OFF state 0 35 5 mA
Sleep current, lcC(sLP) Sum of currents into OUT and BAT pins, 5 uA
Vee < V(sLp)
Input bias current on BAT pin, I|B(BAT) 500 nA
Input current on TS pin, IB(TS) Viirs)< 10V
Input current on CE pin, l|B(CE) 1 HA
Input bias current on TTE pin, I|B(TTE)
VOLTAGE REGULATION VO(REG) + V(DO-MAX) Ve (TERM) <lo(OuT)<1A
Output voltage, VO(REG) 4.20 \%
) Ta=25°C -0.5% 0.5%
Voltage regulation accuracy
-1% 1%
Dropout voltage (V(IN) — V(OUT)): V(DO) VO(REG) + V(DO-MAX)) <Vcc. loour) =1A 650 790 mV
CURRENT REGULATION
Vcc 2 45V, VN2 45V, ViBAT) > V(LOWV):
Output current range, loouT) M) ViRt - VIBAT) > V(DO-MAX) (BAT) = ¥( ) 100 1000 mA
Voltage on ISET pin, Vcc 2 45V, VN2 45V,
Output current set voltage, V(SET) VI(BAT) > V(LOWV)' VIN — VI(BAT) > V(DO—MAX) 2.45 2.50 2.55 \Y
VO(REG) =42V
50 mASIo(OUT)SlOOO mA, VI(ISET)Z V(TAPER) 315 335 355
Output current set factor, K(SET) 10mA<IgouT) < 50mA, VI(ISET)2 V(TAPER) 315 372 430
10mA<lpo(ouT) < S0mMA, VI(ISET) < (TAPER) 350 1000
PRECHARGE AND SHORT-CIRCUIT CURRENT REGULATION
;rr‘:;:irlg?\t;zl_fgm?arge transition Voltage on BAT pin 2.80 2.95 3.10 ;
;ﬁ‘;ﬁiﬁg?&‘(ﬁg;"’c'mu” transition Voltage on BAT pin 1.0 14 1.8
Precharge range, |O(PRECHG)(2) V(sc) < VIBAT) < V(LowV): t <YPRECHG) 10 100 v
Precharge set voltage, V(PRECHG) Voltage on ISET pin, V(sc) <VI(BAT) < V(LOWV) 225 250 280
Short circuit current, Igc V(sc) > VI(BAT) 660 900 1200 A
CHARGE TAPER AND TERMINATION DETECTION
Charge taper detection range, ITaPER)(3) | VIBAT) > V(RCH). t < {TAPER) 10 100 mA
Charge taper detection set voltage, Voltage on ISET pin, VI(BAT)_> V(RCH): 295 250 275
V(TAPER) t<YTAPER), VI(BAT) = VO(REG) v
Charge termination detection set voltage, Voltage on ISET pin, V|(BAT) = VO(REG): 50 175 30.0
V(TERM) VI(BAT)>MRCH)-(TERM)SETXTERM)R(SET)
TEMPERATURE COMPARATOR
Lower threshold, V(Ts1) Voltage on TS pin 29 30 31
Upper threshold, V(TS2) Voltage on TS pin 60 61 62 %VCC
Hysteresis 1
1
v lour) = (K(SET:QX V(SET))
SET
@ (K(SET) X V(PRECHG))
IO(PRECHG) = R

SET
(3)
(K(SET) X V(TAPER))

IO(TAPER) = R

SET
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ELECTRICAL CHARACTERISTICS (continued)
over 0°C <Tj<125°C and recommended supply voltage, unless otherwise noted
PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
BATTERY RECHARGE THRESHOLD
VoRes) VORes) VOREQ)
Recharge threshold, V(RCH) 0135 o1 0075 \%
STAT1, STAT2, and PG OUTPUTS
Output (low) saturation voltage, VoL lo=10mA 0.5 | \%
CHARGE ENABLE (CE ) AND TIMER AND TERMINATION ENABLE (TTE ) INPUTS
Low-level input voltage, V|| lIL=1pA 0 0.8 v
High-level input voltage, V|H IIH=1pA 2.0
TIMERS
Precharge time, { PRECHG) 1,548 2,065 2,581
Taper time, Y{TAPER) 1,548 2,065 2,581 s
Charge time, {CHG) 15,480 20,650 25,810
SLEEP COMPARATOR
Vce <
Sleep mode entry threshold voltage, Vg p | VPOR <V(IBAT) < VO(REG) VI(BAT)
+30 mV
\Y
vVee >
Sleep mode exit threshold voltage VPOR < V(IBAT) < VO(REG) VI(BAT)
+22 mV
Sleep mode deglitch time VCC decreas!ng below threshold, 100 ns fall time, 250 650 ms
10 mV overdrive
BATTERY DETECTION THRESHOLDS
Battery detection current, (DETECT) 2V <V(BAT) € V(RCH) -3.1 -4.6 -6.1 mA
Battery detection time, { DETECT) 2V <V(BAT) € V(RCH) 100 125 150 ms
Fault current, |(FAULT) V(IBAT) < V(RCH) and/or t > { pRECHG) 660 900 1200 UA
POWER-ON RESET AND INPUT VOLTAGE RAMP RATE
Power-on reset threshold voltage, Vpor™) | 2.25 2.5 2.75 v

(4)  Ensured by design. Not production tested.
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DRC PACKAGE
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ISET CE TTE BAT OUT ISET CE TS BAT OUT
TERMINAL FUNCTIONS
TERMINAL
NAME bq24010 | bgq24012 | bq24013 | bg24014 Vo DESCRIPTION
BAT 9 9 9 9 | Battery voltage sense input
CE - 8 7 7 | Charge enable input (active low)
IN 1 1 1 1 | Charge input voltage. This input must be tied to the VCC pin.
ISET 6 6 6 6 O | Charge current set point
ouT 10 10 10 10 O | Charge current output
PG 7 7 - - O | Power good status output (open collector)
STAT1 3 3 3 3 O | Charge status output 1 (open collector)
STAT2 4 4 4 4 O | Charge status output 2 (open collector)
TTE - - 8 - | Timer and termination enable input (active low)
TS 8 - - 8 | Temperature sense input
VCC 2 2 2 | VCC supply input
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VSS 5 5 5 5 - | Ground input
There is an internal electrical connection between the exposed thermal pad
Exposed and Vgg pin of the device. The exposed thermal pad must be connected to the
Thermal pad pad pad pad - | same potential as the Vss pin on the printed circuit board. Do not use the
PAD thermal pad as the primary ground input for the device. Vgg pin must be
connected to ground at all times.
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FUNCTIONAL BLOCK DIAGRAM
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TYPICAL CHARACTERISTICS
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Figure 1
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Figure 2. Typical Charging Profile
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FUNCTIONAL DESCRIPTION

The bgTINY ™ supports a precision Li-lon, Li-Pol charging system suitable for single-cells . Figure 2 shows a typical charge

profile, application circuit and Figure 5 shows an operational flow chart.

BATTERY
PACK
bg24010DRC
DC+ - g PACK+
o—¢ ’ —J1]IN ouT|[10 [
vee L
PACK-
2|vcc  BaT[9 !
0-47HF§ § 0.1pF
= CHARGE LT RTL —
3:| STATL TS |:8 |
/_\? DONE § RT2
>H—4
RsET
DC - §
o— m POWERGOOD
= U = UDG-02109
Figure 3. Typical Application Circuit
USB PORT
D+
D_
;' _________ I
bg24013DRC | BATTERY |
PACK+ | PACK SYSTEM
VBUS IN ouT |10 ! - &
GND i _L ! USB
vec  BAT | 9| PACK-| T | CONTROLLER
0.1uF ; |
L |
= STATL TTE | 8
STAT2  CE
2.26 kQ S11032x
VSS  ISET n

| 100 mA /500 mA
9.09 kQ

Figure 4. USB Charger Circuit

UDG-02127
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SLEEP MODE
Vce > Vigan) No
checked at Indicate SLEEP
all times, MODE
Yes
( Regulate
lo(PrRECHG)
Reset and Start
V <V ) <
(84D = ¥towy {(PRECHG) timer Indicate
Charge-in-Progress
No
Reset all timers
start t(cHe)
timers
Regulate Current
or Voltage
g Indicate
Charge-in-Progress
Indicate
Charge Suspend
Y{PRECHG)
expired? No
Y(cHg,
expired?
Yes >
A
Fault Condition
< Yes Vigan < Viowy
Indicate Fault
No
d'(TERM)
T ele;uon Vigam) : V(reH
No
No No
YTAPER)
y expired?
Enable
!
|(TAPER) (FAULT)
detection current?
2 Yes
No
No
Yes Yi(BAT) > V(reH
Disable
l(FauLT)
current?
Enter Battery
Absent
Detecti
etection UDG-02110

Figure 5. Operational Flow Chart
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FUNCTIONAL DESCRIPTION

TEMPERATURE QUALIFICATION

NOTE:The temperature qualifications apply only to versions with temperature sense input (TS) pin option (bq24010 and
bq24014).

Versions of the bgTINY with the TS pin option, continuously monitor battery temperature by measuring the voltage between
the TS and VSS pins. A negative temperature coefficient thermistor (NTC) and an external voltage divider typically
develops this voltage (see Figure 3). The bgTINY compare this voltage against the internal V(ts1) and V(tsp) thresholds
to determine if charging is allowed (see Figure 6). The temperature sensing circuit is immune to any fluctuation in V¢ since
both the external voltage divider and the internal thresholds are ratiometric to Vcc.

Once a temperature outside the V(ts1) and V(rsp) thresholds is detected the bqTINY immediately suspend the charge. The
bgTINY suspends charge by turning off the powerFET and holding the timer value (i.e. timers are NOT reset). Charge is
resumed when the temperature returns to the normal range.

Vce T

Charge Suspend

V(Ts2) y
Normal Temperature Range —

V(Ts1) T

Charge Suspend

Vss

Figure 6. TS Pin Thresholds
The resistor values of Rt1 and Ry» are calculated by equations (1) and (2) (for NTC Thermistors )
(5 % Ryy X Ryg)
3% (Ryc = RTH)) (1)

(5 X Ry X Ryg)
2 X Ryc) = (7 X Ryy)

RT1=(

RTZ_(

(2)

Where Ry is the cold temperature resistance and Rty is the hot temperature resistance of thermistor, as specified
by the thermistor manufacturer.

R11 or Rto can be omitted If only one temperature (hot or cold) setting is required. Applying a constant voltage
between the V151 and V1g» thresholds to pin TS disables the temperature-sensing feature.

11
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FUNCTIONAL DESCRIPTION

BATTERY PRE-CONDITIONING

During a charge cycle if the battery voltage is below the V(| owy) threshold, the bqTINY applies a precharge current,
lo(PRECHG): to the battery. This feature revives deeply discharged cells. The resistor connected between the ISET
and Vgs, Rggt, determines the precharge rate. The V(precHe) and Ksgr) parameters are specified in the
specifications table.

Verecre) X Ksen
Rser 3)

lo (PRECHG) —

The bgTINY activates a safety timer, tprecHg), during the conditioning phase. If V(_owy) threshold is not reached
within the timer period, the bgTINY turns off the charger and enunciates FAULT on the STAT1 and STAT2 pins. Refer
to Timer Fault Recovery section for additional details.

BATTERY CHARGE CURRENT

The bgTINY offers on-chip current regulation with programmable set point. The resistor connected between the ISET
and Vss, RsgeT, determines the charge rate. The V(sgT) and K(sgr) parameters are specified in the specifications
table.
Visem % Kiser)

Rser (4)
BATTERY VOLTAGE REGULATION

lo (out) T

Voltage regulation feedback is accomplished through the BAT pin. This input is tied directly and close to the positive
side of the battery pack. The bgTINY monitors the battery-pack voltage between the BAT and VSS pins. When the
battery voltage rises to Vo(ReG) threshold, the voltage regulation phase begins and the charging current begins to
taper down.

As a safety backup, the bgqTINY also monitors the charge time in the charge mode. If termination does not occur within
this time period, tcHg), the bgTINY turns off the charger and enunciates FAULT on the STAT1 and STAT1 pins. Refer
to the Timer Fault Recovery section for additional details.

CHARGE TAPER DETECTION, TERMINATION AND RECHARGE

The bgTINY monitors the charging current during the voltage regulation phase. Once the taper threshold, ITaApgR).
is detected the bqTINY initiates the taper timer, ttapeR)- Charge is terminated after the timer expires. The resistor
connected between the ISET and Vsg, Rggr, determines the taper detection level. The V(tapgr) and K(sgT)
parameters are specified in the specifications table.

Vraper) X Ksem
Rser )
The bgTINY resets the taper timer in the event that the charge current returns above the taper threshold, lTaApgR).

I(TAPER) =

In addition to the taper current detection, the bqTINY terminates charge in the event that the charge current falls below
the ITgrm) threshold. This feature allows for quick recognition of a battery removal condition or insertion of a fully
charged battery. Note that taper timer is not used for ITgr) detection. The resistor connected between the ISET
and Vgs, Rggt, determines the taper detection level. The V(tgrm) and K(sgt) parameters are specified in the
specifications table.

Virerm) X K(sen
Rser (6)

I(TERM) =

12
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FUNCTIONAL DESCRIPTION

After charge termination, the bqTINY restarts the charge once the voltage on the BAT pin falls below the V(rch)
threshold. This feature keeps the battery at full capacity at all times. Please see Battery Absent Detection section
for additional details.

SLEEP MODE

The bgTINY enters the low-power sleep mode if the V¢ is removed from the circuit. This feature prevents draining
the battery during the absence of V.

CHARGE STATUS OUTPUTS

The open-collector STAT1 and STAT2 outputs indicate various charger operations as shown in the following table.
These status pins can be used to drive LEDs or communicate to the host processor. Note that OFF indicates the
open-collector transistor is turned off.

Table 1. Status Pins Summary

CHARGE STATE STAT1 STAT2
Battery absent OFF(1) OFF
Charge-in-progress ON OFF
Charge done OFF ON
Charge suspend (temperature) OFF OFF
Timer fault OFF OFF
Sleep mode OFF OFF

() OFF means the open-collector output transistor on the STAT1
or STAT2 pins is in an off state.

PG OUTPUT

The open-drain PG (power good) indicates when the ac adapter (i.e. Vcg) is present. The output turns ON when
a valid V¢ is detected. This output is turned off in the sleep mode. The PG pin can be used to drive an LED or
communicate to the host processor.

CE INPUT (CHARGE ENABLE)

The CE digital input is used to disable or enable the charge process. A low-level signal on this pin enables the charge
and a high-level signal disables the charge. A high-to-low transition on this pin also resets all timers and fault
conditions and starts a new charge cycle.

TTE INPUT (TIMER AND TERMINATION ENABLE)

The TTE digital input is used to disable or enable the fast-charge timer and charge termination. A low-level signal
on this pin enables the fast-charge timer and termination and a high-level signal disables this feature. A high-to-low
transition on this pin also resets all timers.

THERMAL SHUTDOWN AND PROTECTION

The bgTINY monitors the junction temperature, T3, of the die and suspends charging if Tj exceeds 155°C. Charging
resumes when T falls below approximately 130°C.

13
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FUNCTIONAL DESCRIPTION

BATTERY ABSENT DETECTION

For applications with removable battery packs, bgTINY provides a battery absent detection scheme to reliably detect
insertion and/or removal of battery packs.

The voltage at the BAT pin is held above the battery recharge threshold, V(rcH), by the charged battery following
fast charging. When the voltage at the BAT pin falls to the recharge threshold, either by a load on the battery or due
to battery removal, the bgTINY begins a battery absent detection test. This test involves enabling a detection current,
l(oETECT), for a period of tpeTeCT) @nd checking to see if the battery voltage is below the pre-charge threshold,
V(Lowv). Following this, the precharge current, Io(precHg) is applied for a period of t peTECT) @and the battery voltage
checked again to be above the recharge threshold. The purpose is to attempt to close a battery pack with an open
protector, if one is connected to the bgTINY. Passing both of the discharge and charging tests indicates a battery
absent fault at the STAT pins. Failure of either test starts a new charge cycle. For the absent battery condition the
voltage on the BAT pin rises and falls between the V(_owv) and VorEgg) thresholds indefinitely. See Figure 7.

Charge Done
or
Timer Fault

No

V|(BAT) <
(RCH)

Yes

Enable

l(pETECT) for
YDETECT)

v o BATTERY
VI(BAT) No PRESENT
(Lowv) Begin Charge
Yes
Apply
lo(PRECHG)Tr
{DETECT)
BATTERY
V|(BAT) > No P'EEEZENT
RCH
( ) Charge

Yes
BATTERY
ABSENT

Figure 7. Battery Absent Detection
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FUNCTIONAL DESCRIPTION

TIMER FAULT RECOVERY

As shown in Figure 5, bqTINY provides a recovery method to deal with timer fault conditions. The following conditions
summarize this method.

Condition #1: Charge voltage above recharge threshold (V(rcH)) and timeout fault occurs

Recovery method: bqTINY waits for the battery voltage to fall below the recharge threshold. This could happen as
aresult of a load on the battery, self-discharge or battery removal. Once the battery falls below the recharge threshold,
the bgTINY clears the fault and enters the battery absent detection routine. A POR or CE toggle also clears the fault.

Condition #2: Charge voltage below recharge threshold (V(rcH)) and timeout fault occurs

Recovery method: Under this scenario, the bqTINY applies the I(gayLr) current. This small current is used to detect
a battery removal condition and remains on as long as the battery voltage stays below the recharge threshold. If the
battery voltage goes above the recharge threshold, then the bgTINY disables the I(gayLT) Current and executes the
recovery method described for condition #1. Once the battery falls below the recharge threshold, the bgTINY clears
the fault and enters the battery absent detection routine. A POR or CE toggle also clears the fault.

15
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APPLICATION INFORMATION

SELECTING INPUT CAPACITOR

In most applications, all that is needed is a high-frequency decoupling capacitor. A 0.47-uF ceramic, placed in close
proximity to Vcc and Vgg pins, works well. The bgTINY is designed to work with both regulated and unregulated
external dc supplies. If a non-regulated supply is chosen, the supply unit should have enough capacitance to hold
up the supply voltage to the minimum required input voltage at maximum load. If not, more capacitance has to be
added to the input of the charger.

SELECTING OUTPUT CAPACITOR

The bgTINY requires only a small output capacitor for loop stability. A 0.1-uF ceramic capacitor placed between the
BAT and ISET pins is typically sufficient for embedded applications (i.e. non-removable battery packs). For
application with removable battery packs a 1-uF ceramic capacitor ensure proper operation of the battery detection
circuitry. Note that the output capacitor can also be placed between BAT and VSS pins.

THERMAL CONSIDERATIONS

The bqTINY is packaged in a thermally enhanced MLP (also referred to as QFN) package. The package includes
a thermal pad to provide an effective thermal contact between the device and the printed circuit board (PCB). Full
PCB design guidelines for this package are provided in the application note entitled, QFN/SON PCB Attachment
Application Note (TI Literature No. SLUA271).

The most common measure of package thermal performance is thermal impedance (635) measured (or modeled)
from the device junction to the air surrounding the package surface (ambient). The mathematical expression for 63

Oa=—"5— (7
Where:
® T; = device junction temperature
® T, = ambient temperature
® P =device power dissipation
Factors that can greatly influence the measurement and calculation of 64 include:
® whether or not the device is board mounted
® trace size, composition, thickness, and geometry
® orientation of the device (horizontal or vertical)
® volume of the ambient air surrounding the device under test and airflow
® whether other surfaces are in close proximity to the device being tested

The device power dissipation, P, is a function of the charge rate and the voltage drop across the internal PowerFET.
It can be calculated from the following equation:

P =V~ Vigan X looun (8)

Due to the charge profile of Li-xx batteries, the maximum power dissipation is typically seen at the beginning of the
charge cycle when the battery voltage is at it's lowest. See Figure 2.
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APPLICATION INFORMATION

PCB LAYOUT CONSIDERATIONS

It is important to pay special attention to the PCB layout. The following provides some guidelines:

To obtain optimal performance, the decoupling capacitor from V¢ to Vgg and the output filter capacitors from
BAT to ISET should be placed as close as possible to the bgTINY, with short trace runs to both signal and Vgg
pins.

All low-current Vgg connections should be kept separate from the high-current charge or discharge paths from
the battery. Use a single-point ground technique incorporating both the small signal ground path and the power
ground path.

The BAT pin is the voltage feedback to the device and should be connected with its trace as close to the battery
pack as possible.

The high current charge paths into IN and from the OUT pins must be sized appropriately for the maximum charge
current in order to avoid voltage drops in these traces.

The bgTINY is packaged in a thermally enhanced MLP package. The package includes a thermal pad to provide
an effective thermal contact between the device and the printed circuit board (PCB). Full PCB design guidelines
for this package are provided in the application note entitled: QFN/SON PCB Attachment Application Note (Tl
Literature No. SLUA271).

There is an internal electrical connection between the exposed thermal pad and Vgg pin of the device. The
exposed thermal pad must be connected to the same potential as the Vgg pin on the printed circuit board. Do
not use the thermal pad as the primary ground input for the device. Vgg pin must be connected to ground at all
times.

17



bq24010,bq24012, bq24013, bq24014 3
EXAS

INSTRUMENTS

www.ti.com

SLUS530D - SEPTEMBER 2002 - REVISED SEPTEMBER 2003

DRC (S-PDSO-N10) CUSTOM DEVICE PLASTIC SMALL OUTLINE
3.25
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3,25
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PIN 1 INDEX AREA —]

TOP AND BOTTOM

om0 |
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0,20 REF.
(0,08 J
T SEATING PLANE
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EXPOSED THERMAL DIE PAD
(SEE NOTE D)

2,00 0,18

4204102/B 04/02

NOTES:A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Small Outline No-Lead (SON) package configuration.
D. The package thermal performance may be enhanced by bonding the thermal die pad to an external thermal plane.
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Si2323DS
New Product Vishay Siliconix

P-Channel 20-V (D-S) MOSFET

FEATURES
PRODUCT SUMMARY e TrenchFET® Power MOSFET
Vps (V) rps(on) (Q) Ip (A) APPLICATIONS
0.039 @ Vgs =-45V 4.7 e |oad Switch
-20 0.052 @ Vgs = -2.5 V -4.1 ® PA Switch
0.068 @ Vgs = -1.8 V -35
TO-236
(SOT-23)

[T

1 b
SEndiy

Top View
Si2323DS (D3)*
*Marking Code

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C UNLESS OTHERWISE NOTED)
Parameter Symbol 5 sec | Steady State Unit
Drain-Source Voltage Vps -20
\%
Gate-Source Voltage Vas +8
Ta=25°C -4.7 -3.7
Continuous Drain Current (Ty = 150°C)& b Ip
Ta=70°C -3.8 -2.9 A
Pulsed Drain Current Ibm -20
Continuous Source Current (Diode Conduction)a b Is -1.0 -0.6
Tp=25°C 1.25 0.75
Maximum Power Dissipation@ P Pp w
Tp=70°C 0.8 0.48
Operating Junction and Storage Temperature Range T3, Tstg -55 to 150 °C

THERMAL RESISTANCE RATINGS
Parameter Symbol Typical Maximum Unit
t< b5sec 75 100
Maximum Junction-to-Ambient2 Rihia
Steady State 120 166 °C/W
Maximum Junction-to-Foot (Drain) Steady State RihJF 40 50

Notes
a. Surface Mounted on 1"x 1" FR4 Board.
b. Pulse width limited by maximum junction temperature.

Document Number: 72024 www.vishay.com
S-22121-Rev. B, 25-Nov-02 1



Si2323DS
Vishay Siliconix New Product

SPECIFICATIONS (T, = 25°C UNLESS OTHERWISE NOTED)
Limits
Parameter Symbol Test Conditions Min Typ Max Unit
Static
Drain-Source Breakdown Voltage V(BR)DSS Vgs =0V, Ip = -250 yA -20
\Y
Gate-Threshold Voltage VGsith) Vps = Vgs, Ip = -250 uA -0.40 -1.0
Gate-Body Leakage Igss Vps=0V,Vgs= £8V +100 nA
VDS =-16V, VGS =0V -1
Zero Gate Voltage Drain Current Ibss HA
Vps = -16 V, Vgs =0V, Ty =55°C -10
On-State Drain Current? Ip(on) Vps < -5 V,Vgs=-45V -20 A
Ves=-45V,Ip=-47A 0.031 0.039
Drain-Source On-Resistance® "DS(on) Ves=-25 V,Ip=-41A 0.041 0.052 Q
Ves=-18 V,Ip=-20A 0.054 0.068
Forward Transconductance? Ois Vps=-5V,Ip=-47A 16 S
Diode Forward Voltage Vsp Is=-1.0A,Vgs=0V 0.7 -1.2 \Y
DynamicP
Total Gate Charge Qq 125 19
Gate-Source Charge Qgs Vps =-10V,Vgs =-45V 1.7 nC
Ip=-47A
Gate-Drain Charge Qqd 3.3
Input Capacitance Ciss 1020
Output Capacitance Coss Vps =-10V, Vgs =0, f=1MHz 191 pF
Reverse Transfer Capacitance Crss 140
Switching®
td(on) 25 40
Turn-On Time
t VDD =-10 V, RL =10Q 43 65
Ip=-10A Vegen =-45V ns
) ta(off) Rg=6Q 71 110
Turn-Off Time
t 48 75
Notes
a. Pulse test: PW <300 us duty cycle <2%.
b. For DESIGN AID ONLY, not subject to production testing.
c. Switching time is essentially independent of operating temperature.
www.vishay.com Document Number: 72024
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Si2323DS

New Product

Vishay Siliconix

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED)

Output Characteristics
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Qg - Total Gate Charge (nC)

"bs(n) - On-Resistance (Q)

I p - Drain Current (A)

C - Capacitance (pF)

(Normalized)

Transfer Characteristics
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Si2323DS
Vishay Siliconix New Product

TYPICAL CHARACTERISTICS (25°C UNLESS NOTED)

Source-Drain Diode Forward Voltage On-Resistance vs. Gate-to-Source Voltage
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Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications

TEA5768HL

FEATURES

High sensitivity due to integrated low-noise RF input
amplifier

FM mixer for conversion of the US/Europe
(87.5 to 108 MHz) and Japanese FM band
(76 to 91MHz) to IF

Preset tuning to receive Japanese TV audio up to
108 MHz

RF Automatic Gain Control (AGC) circuit

LC tuner oscillator operating with low cost fixed chip
inductors

FM IF selectivity completely done internal

No external discriminator needed due to fully integrated
FM demodulator

Crystal reference frequency oscillator; the oscillator
operates with a 32.768 kHz clock crystal or with a

13 MHz crystal and with an externally applied 6.5 MHz
reference frequency

PLL synthesizer tuning system

7-bit IF counter output via bus

4-bit level information output via bus
Soft mute

Signal dependent mono/stereo blend [Stereo Noise
Cancelling (SNC)]

ORDERING INFORMATION

==

BUS]

Signal dependent High Cut Control (HCC)

Soft mute, SNC and HCC can be switched off via bus
Adjustment-free stereo decoder

12C-bus

Autonomous search tuning function

Standby mode

Two software programmable ports

Bus enable line to switch bus input and output lines into
3-state mode

Automotive temperature range (at Vcca, Vecveo)
and Veep =5 V)

GENERAL DESCRIPTION

The TEA5768HL is a single-chip electronically tuned FM
stereo radio for low-voltage application with fully integrated
IF selectivity and demodulation. The radio is completely
adjustment-free and does only require a minimum of small
and low cost external components. The radio can tune the

European, US and Japan FM bands.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TEA5768HL LQFP32 | plastic low profile quad flat package; 32 leads; body 7 x 7 x 1.4 mm SOT358-1

2002 Mar 12
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Low-power FM stereo radio for handheld applications TEA5768HL

QUICK REFERENCE DATA
Veea = Veeeo) = Veeb:

SYMBOL PARAMETER CONDITIONS MIN. |TYP. [MAX. |UNIT
Veea analog supply voltage 25 [3.0 |5.0 V
Veewco) voltage controlled oscillator 25 |3.0 |5.0 \Y

supply voltage
Veep digital supply voltage 25 (3.0 |5.0 Vv
Icca analog supply current operational; Veca =3V 6.0 |84 |10.5 |mA
standby mode; Vecca =3V - 3 6 HA
lccveo) voltage controlled oscillator | operational; Vycotank1 = Vvcotanke = 3 V 560 | 750 (940 |pA
supply current standby mode; Vycotanki = Vvcotankz =3V | — 1 2 HA
lccp digital supply current operational; Vccp =3 V 21 |3.0 (3.9 mA
standby mode; Veep =3V
bus enable line HIGH 30 |56 |80 HA
bus enable line LOW 11 |19 |26 HA
fem@any) FM input frequency 76 - 108 | MHz
Tamb ambient temperature Veea = Vecweo) = Veep =25V -10 |- +75 |°C
Vcea = Vecweo) =Veep =5V -40 |- +85 |°C

FM overall system parameters; see Fig.5

VRE RF sensitivity input voltage | fre = 76 to 108 MHz; Af = 22.5 kHz; - 2 3.5 1\%
fmod = 1 kHz; (S+N)/N = 26 dB;
de-emphasis = 75 ps; L = R;
BAF = 300 Hz to 15 kHz

S_o00 LOW side 200 kHz selectivity | Af = =200 kHz; frr = 76 to 108 MHz; note 1 32 36 - dB

S.200 HIGH side 200 kHz Af = +200 kHz; frg = 76 to 108 MHz; note 1 39 (43 - dB
selectivity

VarL; Varr | left and right audio frequency | VkRe =1 mV; L = R; Af = 22.5 kHz; 60 75 90 mV
output voltage fmod = 1 kHz; de-emphasis = 75 us

(S+N)/N maximum signal plus Vire =1 mV; L =R; Af =22.5 kHz; 54 |60 |- dB
noise-to-noise ratio fmod = 1 kHz; de-emphasis = 75 ps;

BAF = 300 Hz to 15 kHz
Ocs(stereo) | Stereo channel separation VRe=1mV;R=L=0orR=0andL=1 24 (30 |- dB

including 9% pilot; Af = 75 kHz; fmeq = 1 kHz;
data byte 3: bit 3 = 0; data byte 4: bit1 =1

THD total harmonic distortion Vre =1 mV; L =R; Af =75 kHz; fhog = 1 kHz; | - 04 |1 %
de-emphasis = 75 ps

Note
1. LOW side and HIGH side selectivity can be switched by changing the mixer from HIGH side to LOW side LO injection.

2002 Mar 12 3
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Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications TEA5768HL
Table 1 Component list for Figs 1 and 5
COMPONENT PARAMETER VALUE [TOLERANCE TYPE MANUFACTURER
R1 resistor with low temperature coefficient | 18 kQ +1% RC12G | Philips
D1 and D2 varicap for VCO tuning - - BB202 Philips
L1 RF band filter coil 120 nH +2% Qmin =40
L2 and L3 VCO caoll 33nH +2% Qmin = 40
XTAL13 13 MHz crystal - - NX4025GA
Cpull pulling capacitor for NX4025GA 10 pF -
XTAL32.768 32.768 kHz crystal - -
PINNING
SYMBOL PIN DESCRIPTION
CPOUT 1 charge pump output of synthesizer PLL
VCOTANK1 2 voltage controlled oscillator tuned circuit output 1
VCOTANK2 3 voltage controlled oscillator tuned circuit output 2
Veewco) 4 voltage controlled oscillator supply voltage
DGND 5 digital ground
Veeb 6 digital supply voltage
DATA 7 bus data line input/output
CLOCK 8 bus-clock line input
BUSMODE 9 bus mode select input
BUSENABLE 10 | bus enable input
SWPORT1 11 | software programmable port 1
SWPORT2 12 | software programmable port 2
XTAL1 13 | crystal oscillator input 1
XTAL2 14 | crystal oscillator input 2
PHASEFIL 15 | phase detector loop filter
PILFIL 16 | pilot detector low-pass filter
VarL 17 | left audio frequency output voltage
VAFR 18 | right audio frequency output voltage
TMUTE 19 [time constant for soft mute
MPXO 20 | FM demodulator MPX signal output
= 21 | reference voltage
TIFC 22 | time constant for IF centre adjust
LIMDEC1 23 | decoupling IF limiter 1
LIMDEC2 24 | decoupling IF limiter 2
lgain 25 | gain control current for IF filter
AGND 26 |analog ground
Veea 27 | analog supply voltage
RFI1 28 |RFinputl
RFGND 29 | RFground

2002 Mar 12




Philips Semiconductors

Preliminary specification
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TEA5768HL

SYMBOL PIN DESCRIPTION
RFI2 30 |RFinput2
TAGC 31 |time constant RF AGC
LOOPSW 32 | switch output of synthesizer PLL loop filter

[31] TAGC
[30] RFI2
[29] RFGND
28] RFI1
[27] Veea
26] AGND
25] Igain

N
O [32] LooPsw

cPOUT[ 1| [24] LIMDEC2
VCOTANK1 [ 2 | 23] LiIMDEC1
VCOTANK2 [ 3| 22| TIFC
VCC(VCO)E 21] Vygf
=] TEA5768HL ]
DGND[ 5 20] MPXO
Veep L6 19] TMUTE
DATA [ 7 ] 18] Varr
cLock [ 8] [17] VarL
o — N ™ < n ©
QR EIREREINEINENE] R E| g
8 & ¢ f 3 9 7 7
6% g & E &3
2 2 @ g x x 2 &8
> B =2 2 T
o 3 n n o
o

Fig.2 Pin configuration.
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Low-power FM stereo radio for handheld applications

TEA5768HL

FUNCTIONAL DESCRIPTION
Low-noise RF amplifier

The LNA input impedance together with the LC RF input
circuit defines an FM band filter. The gain of the LNA is
controlled by the RF AGC circuit.

FM mixer

FM quadrature mixer converts FM RF (76 to 108 MHz) to
an IF of 225 kHz.

VCO

The varactor tuned LC VCO provides the Local Oscillator
(LO) signal for the FM quadrature mixer. The VCO
frequency range is 150 to 217 MHz.

Crystal oscillator

The crystal oscillator can operate with a 32.768 kHz clock
crystal or a 13 MHz crystal. The temperature drift of
standard 32.768 kHz clock crystals limits the operational
temperature range from -10 to +60 °C.

Via pin XTAL2 the PLL synthesizer can be clocked
externally with a 32.768 kHz, a 6.5 MHz or a 13 MHz
signal.

The crystal oscillator generates the reference frequency
for

« The reference frequency divider for synthesizer PLL

e The timing for the IF counter

< The free-running frequency adjust of the stereo decoder
VCO

¢ The centre frequency adjust of the IF filters.

PLL tuning system

The PLL synthesizer tuning system is suitable to operate
with a 32.768 kHz or a 13 MHz reference frequency
generated by the crystal oscillator or fed into the IC. The
synthesizer can also be clocked via pin XTAL2 with

6.5 MHz. The PLL tuning system can perform an
autonomous search tuning function.

RF AGC

The RF AGC prevents overloading and limits the amount
of intermodulation products created by strong adjacent
channels.

2002 Mar 12

IF filter
Fully integrated IF filter.

FM demodulator

The FM quadrature demodulator has an integrated
resonator to perform the phase shift of the IF signal.
Level voltage generator and analog-to-digital

converter

The level voltage is analog-to-digital converted with 4 bits
and output via the bus.

IF counter

The IF counter outputs a 7-bit count result via the bus.

Soft mute

The low-pass filtered level voltage drives the soft mute
attenuator at low RF input levels. The soft mute function
can also be switched off via bus.

MPX decoder

The PLL stereo decoder is adjustment-free. The stereo
decoder can be switched to mono via bus.

Signal dependent mono/stereo blend

With decreasing RF input level the MPX decoder blends
from stereo to mono to limit the output noise. The
continuous mono-to-stereo blend can also be
programmed by bus to an RF level depending switched
mono-to-stereo transition. Stereo Noise Cancelling (SNC)
can be switched off via bus.

Signal dependent AF response
With decreasing RF input level the audio bandwidth is
reduced. The function can also be switched off via bus.

Software programmable ports

Two software programmable ports (open-collector) can be
addressed via bus.

With write data byte 4 bit 0 the port 1 (pin SWPORT1)
function can be changed (see Table 14). Pin SWPORTL1is
then output for the ready flag of read byte 1.
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TEA5768HL

12C-BUS AND BUS CONTROLLED FUNCTIONS
12C-bus specification

Information about the 12C-bus can be found in the brochure
“The I2C-bus and how to use it” (order number
9398 393 40011).

The standard 12C-bus specification is expanded by the
following definitions.

IC address CO0: 1100000.
Structure of the I2C-bus logic: slave transceiver.
Subaddresses are not used.

The maximum LOW-level input and the minimum
HIGH-level input are specified to 0.2Vccp respectively
0.45Vccep.

The pin BUSMODE must be connected to ground.

Hint: The bus operates at a maximum clock frequency of
400 kHz. It is not allowed to connect the IC to a bus
operating at a higher clock rate.

DATA TRANSFER FOR THE TEA5768HL

Data sequence: address, byte 1, byte 2, byte 3, byte 4,
and byte 5. The data transfer has to be in this order. The
LSB = 0 of the address indicates a WRITE operation to the
TEA5768HL.

Bit 7 of each byte is considered the MSB and has to be
transferred as the first bit of the byte.

The data becomes valid bitwise at the appropriate falling
edge of the clock. A STOP condition after any byte can
shorten transmission times.

12C-bus protocol

Table 2 Write mode

When writing to the transceiver by using the STOP
condition before completion of the whole transfer:

¢ The remaining bytes will contain the old information

« Ifthe transfer of a byte is not completed, the new bits will
be used, but a new tuning cycle will not be started.

With the standby bit the IC can be switched in a low current
standby mode. The bus is then still active. The standby
current can be reduced by deactivation of the bus interface
(pin BUSENABLE LOW). Is the bus interface deactivated
(pin BUSENABLE LOW) without programmed standby
mode, the IC keeps its normal operation, but is isolated
from the bus lines.

The software programmable output (SWPORTL1) can be
programmed to operate as tuning indicator output. As long
as the IC has not completed a tuning action, the
SWPORT1 pin is LOW. The pin becomes HIGH, when a
preset or search tuning was completed or when a band
limit was reached.

With the MSB in byte 5 set to logic 1 the reference
frequency divider of the synthesizer PLL is changed. The
tuning system can then be clocked via pin XTAL2 with
6.5 MHz.

POWER-ON RESET

The mute is set, all other bits are set to LOW. To initialize
the IC all bytes have to be transferred.

[ so ] address (write) A® | databyte(s) | A@ | PO
Table 3 Read mode
| s | address (read) AQ) | data byte 1

Notes to Tables 2 and 3
1. S =START condition.
2. A =acknowledge.

3. P =STOP condition.
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Table 4 1C address byte

IC ADDRESS MODE
1 | 1 0 0 0 0 0 RIW®)
Note
1. Read or write mode:
a) 0 = write operation to TEA5768HL
b) 1 =read operation from TEA5768HL.
Writing data
Table 5 Write mode
| DATABYTE 1 DATA BYTE 2 DATA BYTE 3 DATA BYTE 4 DATA BYTE 5 |
Table 6 Format of 1st data byte
BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O (LSB)
MUTE SM PLL13 PLL12 PLL11 PLL10 PLL9 PLLS8
Table 7 Description of 1st data byte bits
BIT SYMBOL DESCRIPTION
7 MUTE If MUTE =1, then L and R audio muted. If MUTE = 0, then audio not muted.
6 SM Search Mode. If SM = 1, then search mode. If SM = 0, then no search mode.
5t00 PLL[13:8] | Setting of synthesizer programmable counter for search or preset.
Table 8 Format of 2nd data byte
BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT1 BIT 0 (LSB)
PLL7 PLL6 PLL5 PLL4 PLL3 PLL2 PLL1 PLLO
Table 9 Description of 2nd data byte bits
BIT SYMBOL DESCRIPTION
7t00 PLL[7:0] Setting of synthesizer programmable counter for search or preset.
Table 10 Format of 3rd data byte
BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 (LSB)
SuUD SSL1 SSLO HLSI MS ML MR SWP1

2002 Mar 12 9



Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications

TEA5768HL

Table 11 Description of 3rd data byte bits

BIT SYMBOL DESCRIPTION
7 SuUD Search up/down. If SUD =1, then search up. If SUD = 0, then search down.
6 and 5 SSL[1:0] | Search Stop Level. See Table 12.

4 HLSI HIGH/LOW Side Injection. If HLSI = 1, then HIGH side LO injection. If HLSI = 0, then
LOW side LO injection.

3 MS Mono/Stereo. If MS =1, then forced mono. If MS = 0, then stereo ON.

2 ML Mute Left. If ML = 1, then left audio channel muted and forced mono. If ML = 0, then not
muted.

1 MR Mute Right. If MR = 1, then right audio channel muted and forced mono. If MR = 0, then
not muted.

0 SWP1 Software programmable port 1.  If SWP1 =1, then port 1 is HIGH. If SWP1 = 0, then
port 1 is LOW.

Table 12 Sear

ch stop level setting

SSL1 SSLO SEARCH STOP LEVEL
0 0 not allowed in search mode
0 1 low; level ADC output =5
1 0 mid; level ADC output =7
1 1 high; level ADC output = 10

Table 13 Format of 4th data byte

BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 (LSB)
SWP2 STBY BL XTAL SMUTE HCC SNC Sl
Table 14 Description of 4th data byte bits
BIT SYMBOL DESCRIPTION
7 SWP2 Software programmable port 2. If SWP2 =1, then port 2 is HIGH. If SWP2 = 0, then
port 2 is LOW.
6 STBY Standby. If STBY =1, then standby. If STBY = 0, then no standby.
5 BL Band Limits. If BL =1, then Japan FM band. If BL = 0, then US/Europe FM band.
4 XTAL If XTAL = 1, then fyy = 32.768 kHz. If XTAL = 0, then fyg = 13 MHz.
3 SMUTE Soft Mute. If SMUTE = 1, then soft mute is ON. If SMUTE = 0, then soft mute is OFF.
2 HCC High Cut Control. If HCC = 1, then high cut control is ON. If HCC = 0, then high cut
control is OFF.
1 SNC Stereo noise cancelling. If SNC = 1, then stereo noise cancelling is ON. If SNC = 0,
then stereo noise cancelling is OFF.
0 Sl Search indicator. If SI = 1, then pin SWPORT1 is output for the ‘ready flag’. If SI =0,
then pin SWPORTL1 is software programmable port 1.

Table 15 Format of 5th data byte

BIT 7 (MSB)

BIT 6

BITS BIT 4 BIT 3 BIT 2 BIT1 BIT 0 (LSB)

PLLREF

DTC

2002 Mar 12
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Table 16 Description of 5th data byte bits

BIT SYMBOL DESCRIPTION
7 PLLREF If PLLREF = 1, then 6.5 MHz reference for PLL enabled. If PLLREF = 0, then not
enabled.
6 DTC If DTC = 1, then de-emphasis time constant is 75 us. If DTC = 0, then de-emphasis time

constant is 50 ps.

5t00 - Not used; position don'’t care.

Reading data
Table 17 Read mode
| DATA BYTE 1 DATA BYTE 2 DATA BYTE 3 DATA BYTE 4 DATA BYTE 5

Table 18 Format of 1st data byte

BIT 7 (MSB) BIT 6 BITS BIT 4 BIT 3 BIT 2 BIT1 BIT 0 (LSB)
RF BLF PLL13 PLL12 PLL11 PLL10 PLL9 PLL8

Table 19 Description of 1st data byte bits

BIT SYMBOL DESCRIPTION
7 RF Ready Flag. If RF = 1, then a station has been found or the band limit has been
reached. If RF = 0, then no station has been found.
6 BLF Band Limit Flag. If BLF = 1, then the band limit has been reached. If BLF = 0, then the
band limit has not been reached.
5t00 PLL[13:8] | Setting of synthesizer programmable counter after search or preset.

Table 20 Format of 2nd data byte

BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT1 BIT O (LSB)
PLL7 PLL6 PLL5 PLL4 PLL3 PLL2 PLL1 PLLO

Table 21 Description of 2nd data byte bits

BIT SYMBOL DESCRIPTION

7t00 PLL[7:0] Setting of synthesizer programmable counter after search or preset.

Table 22 Format of 3rd data byte

BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT1 BIT 0 (LSB)
STEREO IF6 IF5 IF4 IF3 IF2 IF1 IFO

Table 23 Description of 3rd data byte bits

BIT SYMBOL DESCRIPTION
7 STEREO | Stereo indication. If STEREO = 1, then stereo reception. If STEREO = 0, then mono
reception.
6t00 PLL[13:8] |[IF counter result.
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Table 24 Format of 4th data byte
BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O (LSB)
LEV3 LEV2 LEV1 LEVO CI3 Cl2 Ci1 0
Table 25 Description of 4th data byte bits
BIT SYMBOL DESCRIPTION
7t04 LEV[3:0] |Level ADC output.
3tol CI[3:1] Chip Identification. These bits have to be set to logic 0.
0 - This bit is internally set to logic 0.
Table 26 Format of 5th data byte
BIT 7 (MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT1 BIT 0 (LSB)
0 0 0 0 0 0 0 0
Table 27 Description of 5th data byte bits
BIT SYMBOL DESCRIPTION
7t00 - Reserved for future extensions; these bits are internally set to logic 0.
Bus timing
Table 28 Digital levels and timing
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Digital inputs
ViH HIGH-level input voltage 0.45Vcep - \
Vi LOW-level input voltage - 0.2Vcep \%
Digital outputs
Isink(L) LOW:-level sink current 500 - HA
VoL LOW-level output voltage loL =500 pA - 450 mV
Timing (I 2C-bus enabled)
foik clock input - 400 kHz
tHIGH clock HIGH time - Us
fLow clock LOW time - us
2002 Mar 12 12




Philips Semiconductors Preliminary specification

Low-power FM stereo radio for handheld applications TEA5768HL

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VVCOTANKL VCO tuned circuit output voltage 1 -0.3 +8 \
VVCOTANK2 VCO tuned circuit output voltage 2 -0.3 +8 \Y
Veep digital supply voltage -0.3 +5 \%
Vcea analog supply voltage -0.3 +8 \
Tstg storage temperature -55 +150 °C
Tamb ambient temperature -40 +85 °C
Ves electrostatic handling voltage

for all pins except pin DATA note 1 -200 +200 \%
note 2 -2000 +2000 \%
for pin DATA note 1 -150 +200 \%
note 2 -2000 +2000 \%
Notes

1. Machine model (R =0 Q, C =200 pF).
2. Human body model (R = 1.5 kQ, C =100 pF).

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Ritn(-a) thermal resistance from junction to ambient | in free air 80 KIW

2002 Mar 12 13



Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications TEA5768HL
DC CHARACTERISTICS
Veea = Vveotank: = Vveotank2 = Veep = 2.7 V; Tamp = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supply voltage
PIN Vcea
Vcea analog supply voltage | 25 | 3.0 | 5.0 \%
PiNs VCOTANK1 AND VCOTANK2
Veeeo) voltage controlled 25 3.0 5.0 \Y
oscillator supply voltage
PIN Vcep
Veep digital supply voltage | 2.5 | 3.0 | 5.0 Y
Supply current
PIN Vcea
lcea analog supply current operational
Veea=3V 6.0 8.4 10.5 mA
Veea=5V 6.2 8.6 10.7 mA
standby mode
Veea=3V - 3 6 HA
Veea=5V - 3.2 6.2 pHA
PINS VCOTANK1 AND VCOTANK?2
lccveo) voltage controlled operational
oscillator supply current Vyeotanki = VvcoTankz = 3 V | 560 750 940 HA
Vvcoranki = Vvcotankz =5V | 570 760 950 HA
standby mode
Vvcotanki = Vvcotankz =3V | = 2 HA
Vvcotanki = Vvcotanke =9 V | — 1.2 2.2 HA
PIN Veep
lcep digital supply current operational
Veep =3V 2.1 3.0 3.9 mA
Veep =5V 2.25 3.15 4.05 mA
standby mode; Veep =3V
bus enable line HIGH 30 56 80 MA
bus enable line LOW 11 19 26 HA
standby mode; Vecp =5V
bus enable line HIGH 50 78 105 HA
bus enable line LOW 20 33 45 HA

2002 Mar 12
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
DC operating points
Vepout unloaded DC voltage 0.1 - Vceweoy — 0.1V
VxTALL data byte 4: bit4=1 1.64 1.72 1.8 \Y
data byte 4: bit4=0 1.68 1.75 1.82 \
VxTaL2 data byte 4: bit4=1 1.64 1.72 1.8 \%
data byte 4: bit4 =0 1.68 1.75 1.82 \%
VPHASEFIL 0.4 1.2 Veea — 0.4 \Y
VpILEIL 0.65 0.9 1.3 \Y
VVAFL frRe = 98 MHz; VRg =1 mV 720 850 940 mV
VVAER fre = 98 MHZz; Vg =1 mV 720 850 940 11\
VIMUTE VR =0V 15 1.65 1.8 v
Vmpxo frr = 98 MHZ; Vgg = 1 mV 680 815 950 mvV
Vvref 1.45 1.55 1.65 \
V1iFC 1.34 1.44 1.54 \%
V| IMDEC1 1.86 1.98 2.1 \Y
VLIMDEC2 1.86 1.98 2.1 \Y
Vigain 480 530 580 mvV
VREIL 0.93 1.03 1.13 \
VRE2 0.93 1.03 1.13 \Y
Vrage Vre =0V 1 1.57 2 Y
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AC CHARACTERISTICS
Veea = Vveotank: = Vveotank2 = Veep = 2.7 V; Tamp = 25 °C; see Fig.5; all AC values are given in RMS; unless
otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Voltage controlled oscillator
fosc oscillator frequency 150 | - | 217 MHz
Crystal oscillator
CIRCUIT INPUT: PIN XTAL2
Vi(osc) oscillator input voltage oscillator externally clocked 140 - 350 mV
R; input resistance oscillator externally clocked
with 13 MHz 2 3 4 kQ
with 32.768 kHz 230 330 430 kQ
Ci input capacitance oscillator externally clocked
with 13 MHz 3.9 5.6 7.3 pF
with 32.768 kHz 5 6 pF
CRYSTAL: 32.768 kHz
fr series resonance frequency | data byte 4: bit4 =1 - 32.768 | - kHz
N/, frequency deviation -20x 1076 | - +20 x 1076
Co shunt capacitance - - 35 pF
Rs series resistance - - 80 kQ
Afi/fi2s5oc) | temperature drift -10 °C < Tamp < +60 °C -50 x 1076 | - +50 x 1076
CRYSTAL: 13 MHz
fr series resonance frequency | data byte 4: bit4 =0 - 13 - MHz
N/, frequency deviation -30x 1076 | - +30 x 1076
Co shunt capacitance - - 4.5 pF
Chmot motional capacitance 15 - 3.0 fF
Rs series resistance - - 100 Q
Afilfi25c) | temperature drift —40 °C < Tamp < +85 °C -30x1076| - +30 x 1076
Synthesizer
PROGRAMMABLE DIVIDER
Nprog programmable divider ratio | data byte 1 = XX111111; - - 8191
data byte 2 =11111111
data byte 1 = XX001000; 2048 - -
data byte 2 = 00000000
ANgtep programmable divider step - 1 -
size
REFERENCE FREQUENCY DIVIDER
Nyef crystal oscillator divider data byte 4: bit4=0 - 260 -
ratio data byte 5: bit 7 = 1; - 130 |-
data byte 4: bit4=0
data byte 4: bit4 =1 - 1 -
2002 Mar 12 16
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
CHARGE PUMP: PIN CPOUT
Isink charge pump peak sink 0.2V < Vcpour - 0.5 - HA
current < Vycotankz — 0.2V,
fVCO > fref X Nprog
Isource charge pump peak source | 0.2V <Vcpout - -05 |- HA
current < Vycotankz — 0.2V,
fVCO < fref X Nprog
IF counter
VRE RF input voltage for correct - 12 18 \Y)
IF count
Nie IF counter length - 7 - bit
Nprecount IF counter prescaler ratio - 64 -
Teount(iF) IF counter period fytal = 32.768 kHz - 15.625 | - ms
fytal = 13 MHz - 15.754 | - ms
REScount(F) | IF counter resolution fyta) = 32.768 kHz - 4,096 |- kHz
fytal = 13 MHz - 4.0625 | - kHz
IFcount IF counter result for search | fyg = 32.768 kHz 31 - 3E HEX
tuning stop fya = 13 MHZ 32 - 3D HEX
Pins DATA, CLOCK, BUSMODE and BUSENABLE
R; input resistance 10 | - | - MQ
Software programmable ports
PIN SWPORT1
Isink(max) maximum sink current data byte 4: bit 0 = 0; 500 - - MA
data byte 5: bit 0 = 0;
Vswport1 < 0.5V
lleak(max) maximum leakage current | data byte 4: bit 0 = 1; -1 - +1 MA
Vswport1 <5V
PIN SWPORT2
Isink(max) maximum sink current data byte 5: bit 7 = 0; 500 - - HA
Vswport1 < 0.5V
lleak(max) maximum leakage current | data byte 5: bit 1 = 1; -1 - +1 MA
Vswport1 <5V
FM signal channel
FM RF INPUT
R; input resistance 75 100 125 Q
(pins RFIN1 and RFIN2 to
RFGND)
Ci input capacitance 25 4 6 pF
(pins RFIN1 and RFIN2 to
RFGND)

2002 Mar 12
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VRE RF sensitivity input voltage |frg = 76 to 108 MHz; - 2 3.5 "\
Af = 22.5 kHz; fog = 1 kHz;
(S+N)/N = 26 dB;
de-emphasis = 75 ps;
BAF =300 Hz to 15 kHz
IP3i, in-band 3rd-order intercept | Af; = 200 kHz; Af, = 400 kHz; 81 84 - dBuv
point related to Vrrini-rEIN2 | fiuned = 76 to 108 MHz
(peak value)
IP3out out-band 3rd-order Afy = 4 MHz; Af, = 8 Hz; 82 85 - dBuv
intercept point related to fiuned = 76 to 108 MHz
Vreini-reIN2 (Peak value)
RF AGC
VREL RF input voltage for start of | frp1 = 93 MHz; frer = 98 MHz; | 66 72 78 dBuv
AGC VRre2 =50 dBl.lV,
EXW_E’IE < 14mv ; note 1
Vrrt 3dBuv
IF filter
fir IF filter centre frequency 215 225 235 kHz
Bie IF filter bandwidth 85 94 102 kHz
S+200 HIGH side 200 kHz Af = +200 kHz; 39 43 - dB
selectivity fiuned = 76 to 108 MHz; note 2
S_o00 LOW side 200 kHz Af = -200 kHz; 32 36 - dB
selectivity fiuned = 76 to 108 MHz; note 2
S+100 HIGH side 100 kHz Af = +100 kHz; 8 12 - dB
selectivity fruned = 76 to 108 MHz; note 2
S_100 LOW side 100 kHz Af = -100 kHz; 8 12 - dB
selectivity fiuned = 76 to 108 MHz; note 2
IR image rejection fiuned = 76 to 108 MHz; 24 30 - dB
VRF =50 dBHV
FM IF level detector and mute voltage
VRE RF input voltage for start of | read mode data byte 4: 2 3 5 "\
level ADC bit4=1
AViep level ADC step size 2 3 5 dB
PIN TMUTE
Vievel level output DC voltage VR =0 pVv 1.55 1.65 1.80 \Y
VR = 3 UV 1.60 1.70 1.85 \%
Vievelslope) | Slope of level voltage VRre = 10 to 500 pVv 150 165 180 mv
20 dB
Ro output resistance 280 400 520 kQ
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
FM demodulator: pin MPXO
VMPx0o demodulator output voltage |Vrr=1mV; L =R; 60 75 90 mV
Af =225 kHz; fioq = 1 kHz;
de-emphasis = 75 ys;
BAF = 300 Hz to 15 kHz
(S+N)/N maximum signal plus VrRe=1mV;L=R; 54 60 - dB
noise-to-noise ratio Af =225 kHz; fioq = 1 kHz;
de-emphasis = 75 ps;
BAF = 300 Hz to 15 kHz
THD total harmonic distortion VeRe=1mV;L=R;Af=75kHz; |- 0.5 15 %
fmod = 1 kHz;
de-emphasis = 75 ps
aaMm AM suppression VRre =300 uV; L =R; 40 - - dB
Af = 22.5 kHz; fioq = 1 kHz;
m = 0.3; de-emphasis = 75 ps;
BAF = 300 Hz to 15 kHz
Ro demodulator output - - 500 Q
resistance
Isink demodulator output sink - - 30 MA
current
Soft mute
VRE RF input voltage for soft Omute = 3 dB; data byte 4: 3 5 10 "\
mute start hit3=1
Omute mute attenuation VRe=1uV;L=R; 10 20 30 dB
Af = 22.5 kHz; fnoq = 1 kHz
de-emphasis = 75 ps;
BAF = 300 Hz to 15 kHz;
data byte 4: bit3=1
MPX decoder
VarL; Varr | left and right audio VRe=1mV;L=R; 60 75 90 mvV
frequency output voltage Af = 22.5 kHz; foq = 1 kHz;
de-emphasis = 75 ps
RarL; Rarr | left and right audio - - 50 Q
frequency output resistance
Isink(aFL); left and right audio 170 - - HA
Isink(AFR) frequency output sink
current
VMPxIN(max) | INput overdrive margin THD < 3% 4 - - dB
Vael/Varr left and right audio VRe=1mV;L=R;Af=75kHz; |-1 - +1 dB
frequency output voltage fmod = 1 kHz;
difference de-emphasis = 75 ps
Ocs(stereo) | Stereo channel separation [Vgr=1mV;R=L=00rR=0 |24 30 - dB
and L = 1 including 9% pilot;
Af =75 kHz; fioq = 1 kHz;
data byte 3: bit 3 =0;
data byte 4: bit1=1
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
(S+N)/N maximum signal plus VRe=1mV;L=R; 54 60 - dB
noise-to-noise ratio Af = 22.5 kHz; fnoq = 1 kHz;
de-emphasis = 75 ps;
BAF = 300 Hz to 15 kHz
THD total harmonic distortion VRe=1mV;L=R;Af=75kHz; |- 0.4 1 %
fmod = 1 kHz;
de-emphasis = 75 ps
Opilot pilot suppression measured | related to Af = 75 kHz; 40 50 - dB
at pins VagL and Vagr fmod = 1 kHz;
de-emphasis = 75 ps
Afpilot stereo pilot frequency Vre = 1 mV; read mode;
deviation data byte 3:
bit7=1 - 3.6 5.8 kHz
bit7=0 3 - kHz
Afpilotl pilot switch hysteresis VR =1 mV - - dB
A pilot2
HIGH CUT CONTROL
Tde-em de-emphasis time constant | Vgg =1 mV
data byte 5: bit2=0 38 50 62 Hs
data byte 5: bit2=1 57 75 93 Ms
VRF =1 },J.V
data byte 5: bit2=0 114 150 186 Ms
data byte 5: bit2=1 171 225 279 VS
MONO/STEREO BLEND CONTROL
Olcs(stereo) stereo channel separation |[Vrp=45uV;R=L=00rR=0 |4 10 16 dB
and L = 1 including 9% pilot;
Af =75 kHz; foq = 1 kHz;
data byte 3: bit 3 =0;
data byte 4: bit1=1
MONO/STEREO SWITCHED
Olcs(stereo) stereo channel separation |VrRe=1mV;R=L=00rR=0 (24 - - dB
switching from mono to and L = 1 including 9% pilot;
stereo with increasing RF Af =75 kHz; fioq = 1 kHz;
input level data byte 3: bit 3 =0;
data byte 4: bit1=0
Olcs(stereo) stereo channel separation |[Vrp=20pV;R=L=00rR=0 |- - 1 dB
switching from stereo to and L = 1 including 9% pilot;
mono with decreasing RF | Af = 75 kHz; foq = 1 kHz;
input level data byte 3: bit 3 =0;
data byte 4: bit1=0

2002 Mar 12
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
BUS DRIVEN MUTE FUNCTIONS

Tuning mute

Omute VarL and Vapr muting depth | data byte 1: bit 7 =1 -60 - - dB
Omute(R) Varr Muting depth data byte 3: bit1=1 -80 - - dB
Omute(L) VarL muting depth data byte 3: bit2=1 -80 - - dB
Notes

1. Vgein Fig.5 is replaced by Vre1 + VRe2. The radio is tuned to 98 MHz (HIGH side injection).

2. LOW side and HIGH side selectivity can be switched by changing the mixer from HIGH side to LOW side LO injection.

(1) Mono

(4) Noise
(5) Noise

10 THD
VarL, Varr (%)
dB
(dB) 0 I il 40
/"/ //——
pd T
-10 35
/ "4
of /] N
/ N
-20 o) \ 3.0
-30 \ 25
\\\
40 @ 2.0
—40 L .
1 N
LLIINGN
-50 \\\ 1.5
\\\\
™, T 1 T T | W 11
-60 1.0
\
=70 0.5
\(6)
~~
80 3 2 1 2 30
10- 10~ 10~ 1 10 10 10
Vre (MV)
signal; soft mute on.
(2) Left channel with modulation left; SNC on.
(3) Right channel with modulation left; SNC on.
in mono mode; soft mute on.
in stereo mode; SNC on.
(6) Total harmonic distortion; Af = 75 kHz; L = R; fmogq = 1 kHz.
Fig.3 FM characteristics 1.
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10 Vrmute
VarL, Varr W)
G /(/1) 2.2
/
-10 y 2.1
A
-20 yd 2.0
¢ ~t
-30 \‘\ p A 1.9
-40 N/ 1.8
A I \
- \ 1.7
50 __/'6 \\
\\\
-60 N 1.6
-70 1.5
-80 1.4
103 1072 10t 1 10 102 Vie (MV) 103

(1) Mono signal; no soft mute.
(2) Noise in mono mode; no soft mute.
(3) Level voltage; Vcea = 2.7 V.

Fig.4 FM characteristics 2.

2002 Mar 12 22



Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications

TEA5768HL

INTERNAL PIN CONFIGURATION

PIN SYMBOL EQUIVALENT CIRCUIT
1 CPOUT
270 Q
2 VCOTANK1
3 VCOTANK?2
120Q 1200
4 Veeveo)
5 DGND
6 Vcep
7 DATA
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PIN SYMBOL EQUIVALENT CIRCUIT

8 CLOCK

9 BUSMODE

10 BUSENABLE

11 SWPORT1

150 Q
12 SWPORT2

150 Q
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PIN SYMBOL EQUIVALENT CIRCUIT
13 XTALL
14 XTAL2

15 PHASEFIL

16 PILFIL

17 VarFL
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PIN SYMBOL EQUIVALENT CIRCUIT
18 VarFr

19 TMUTE

20 MPXO

2002 Mar 12
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PIN SYMBOL EQUIVALENT CIRCUIT
21 Vet

22 TIFC

40 kQ

% 270 Q :

T
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23 LIMDEC1

24 LIMDEC2

25 lgain
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PIN SYMBOL EQUIVALENT CIRCUIT
26 AGND
27 Veea
28 RFI1
29 RFGND
30 RFI2 @
| O

31 TAGC

o
32 LOOPSW
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PACKAGE OUTLINE
LQFP32: plastic low profile quad flat package; 32 leads; body 7 x 7 x 1.4 mm SOT358-1
]y
| ,
«HAdddddfds o &
|
25 ‘ 16 zg
1] | Eﬁ
T | -
1] ! :Elé
= S
i | e | iy E A A2 (A2)
— — e
o ‘ — @v©) — * #9
Y A —
- O | — g -
I pin 1 index T - L —»
32 = | 9
HHiH 4
1 | T 8
[e] \ E Smn]
— |—-— — [-— V@ A
-
p
~——D
- Ho ~{=lvae]
0 25 5mm
L I | I |
scale
DIMENSIONS (mm are the original dimensions)
UNIT mgx_ Ay | Ay [ A3 | bp | ¢ |DD|EM| e | Hp | HE| L | Lp | v w y |zp®|zg®| o
0.20 | 1.45 04 |018| 71 | 71 9.15 | 9.15 0.75 09 | 09| 7°
mm 1160 | o5 | 1.35 | 92% | 03 [012| 69 | 6.9 | 98 | 885 885 | 1O | 045 | %2 | 025 | 01 o5 | o5 | go
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION eC JEDEC EIAy PROJECTION ISSUE DATE
99-12-27
SOT358 -1 136E03 MS-026 = @ 000120
2002 Mar 12 30




Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications

TEA5768HL

SOLDERING
Introduction to soldering surface mount packages

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in
our “Data Handbook IC26; Integrated Circuit Packages”
(document order number 9398 652 90011).

There is no soldering method that is ideal for all surface
mount IC packages. Wave soldering can still be used for
certain surface mount ICs, but it is not suitable for fine pitch
SMDs. In these situations reflow soldering is
recommended.

Reflow soldering

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several methods exist for reflowing; for example,
convection or convection/infrared heating in a conveyor
type oven. Throughput times (preheating, soldering and
cooling) vary between 100 and 200 seconds depending
on heating method.

Typical reflow peak temperatures range from

215 to 250 °C. The top-surface temperature of the
packages should preferable be kept below 220 °C for
thick/large packages, and below 235 °C for small/thin
packages.

Wave soldering

Conventional single wave soldering is not recommended
for surface mount devices (SMDs) or printed-circuit boards
with a high component density, as solder bridging and
non-wetting can present major problems.

To overcome these problems the double-wave soldering
method was specifically developed.

If wave soldering is used the following conditions must be
observed for optimal results:

2002 Mar 12
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¢ Use a double-wave soldering method comprising a
turbulent wave with high upward pressure followed by a
smooth laminar wave.

» For packages with leads on two sides and a pitch (e):

larger than or equal to 1.27 mm, the footprint
longitudinal axis is preferred to be parallel to the
transport direction of the printed-circuit board,;

smaller than 1.27 mm, the footprint longitudinal axis
must be parallel to the transport direction of the
printed-circuit board.

The footprint must incorporate solder thieves at the
downstream end.

« For packages with leads on four sides, the footprint must
be placed at a 45° angle to the transport direction of the
printed-circuit board. The footprint must incorporate
solder thieves downstream and at the side corners.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Typical dwell time is 4 seconds at 250 °C.
A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

Manual soldering

Fix the component by first soldering two
diagonally-opposite end leads. Use a low voltage (24 V or
less) soldering iron applied to the flat part of the lead.
Contact time must be limited to 10 seconds at up to

300 °C.

When using a dedicated tool, all other leads can be
soldered in one operation within 2 to 5 seconds between
270 and 320 °C.
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Suitability of surface mount IC packages for wave and reflow soldering methods

SOLDERING METHOD
PACKAGE
WAVE REFLOW (D)
BGA, HBGA, LFBGA, SQFP, TFBGA not suitable suitable
HBCC, HLQFP, HSQFP, HSOP, HTQFP, HTSSOP, HVQFN, SMS | not suitable® suitable
PLCC®), SO, SOJ suitable suitable
LQFP, QFP, TQFP not recommended®® | suitable
SSOP, TSSOP, VSO not recommended® | suitable

Notes

1. All surface mount (SMD) packages are moisture sensitive. Depending upon the moisture content, the maximum
temperature (with respect to time) and body size of the package, there is a risk that internal or external package
cracks may occur due to vaporization of the moisture in them (the so called popcorn effect). For details, refer to the
Drypack information in the “Data Handbook IC26; Integrated Circuit Packages, Section: Packing Methods”.

2. These packages are not suitable for wave soldering as a solder joint between the printed-circuit board and heatsink
(at bottom version) can not be achieved, and as solder may stick to the heatsink (on top version).

3. If wave soldering is considered, then the package must be placed at a 45° angle to the solder wave direction.
The package footprint must incorporate solder thieves downstream and at the side corners.

4. Wave soldering is only suitable for LQFP, TQFP and QFP packages with a pitch (e) equal to or larger than 0.8 mm;
it is definitely not suitable for packages with a pitch (e) equal to or smaller than 0.65 mm.

5. Wave soldering is only suitable for SSOP and TSSOP packages with a pitch (e) equal to or larger than 0.65 mm; it is
definitely not suitable for packages with a pitch (e) equal to or smaller than 0.5 mm.

DATA SHEET STATUS

PRODUCT
STATUS®)

Obijective data Development | This data sheet contains data from the objective specification for product
development. Philips Semiconductors reserves the right to change the
specification in any manner without notice.

DATA SHEET STATUS () DEFINITIONS

Preliminary data Qualification | This data sheet contains data from the preliminary specification.
Supplementary data will be published at a later date. Philips
Semiconductors reserves the right to change the specification without
notice, in order to improve the design and supply the best possible
product.

Product data Production This data sheet contains data from the product specification. Philips
Semiconductors reserves the right to make changes at any time in order
to improve the design, manufacturing and supply. Changes will be
communicated according to the Customer Product/Process Change
Notification (CPCN) procedure SNW-SQ-650A.

Notes
1. Please consult the most recently issued data sheet before initiating or completing a design.

2. The product status of the device(s) described in this data sheet may have changed since this data sheet was
published. The latest information is available on the Internet at URL http://www.semiconductors.philips.com.

2002 Mar 12 32



Philips Semiconductors

Preliminary specification

Low-power FM stereo radio for handheld applications

TEA5768HL

DEFINITIONS

Short-form specification [0 The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definition O Limiting values given are in
accordance with the Absolute Maximum Rating System
(IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
at these or at any other conditions above those given in the
Characteristics sections of the specification is not implied.
Exposure to limiting values for extended periods may
affect device reliability.

Application information [0 Applications that are
described herein for any of these products are for
illustrative purposes only. Philips Semiconductors make
no representation or warranty that such applications will be
suitable for the specified use without further testing or
modification.

PURCHASE OF PHILIPS 12C COMPONENTS

DISCLAIMERS

Life support applications [0 These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes [ Philips Semiconductors
reserves the right to make changes, without notice, in the
products, including circuits, standard cells, and/or
software, described or contained herein in order to
improve design and/or performance. Philips
Semiconductors assumes no responsibility or liability for
the use of any of these products, conveys no licence or title
under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that
these products are free from patent, copyright, or mask
work right infringement, unless otherwise specified.

=

BUS

Purchase of Philips 12C components conveys a license under the Philips’ 12C patent to use the
components in the 12C system provided the system conforms to the 12C specification defined by
Philips. This specification can be ordered using the code 9398 393 40011.

2002 Mar 12
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20 Pin SOP SPCP800A SPCP800A Confidential

PIN DESCRIPTION

Name | 20 Pin SOP Functional Description

VSS 10 System Ground.

PBO:1 12:13 GPIO Port B0:1. General-purpose 1/0s. Using internal setting can configure it. In
addition, PBO is the serial data input and PB1 is the clock input for programming
mode.

PB4:5 14:15 GPIO Port B4:5. General-purpose inputs/output. Using internal setting can
configure it.  In addition, PB4 can be used as the Main nRESET input. PBS5 can be
used as the external Main IRQ input.

PB6 16 GPIO Port B6. General-purpose /0. Using internal setting can configure it. In
addition, PB6 is a selective clock input for Timer 2.

PAO:3 17:20 GPIO Port A0:3. General-purpose I/Os. Using internal setting can configure it.

PA4:7 1:4 GPIO Port A4:7. General-purpose I/Os. Using internal setting can configure it.

PDO 6 GPIO Port DO (LED Qutput 0). This I/O channel can be LED high current driven
output or general /0. Using internal setting can configure it. In programming
mode, PDO is a VPP pin for programming interface.

VDD 7 System Power Supply.

XO/R 8 Crystal In or Resistor In Input. An external resistive pull-up is used to connect with
internal OSC circuitry for generating the internal clock and the related time base in
R-Oscillation mode. It will be connected with external crystal for a crystal oscillation
circuitry in crystal mode.

X1 9 Crystal Output or External Clock Input. External clock input is used to connect with
internal clock circuitry to generate the internal clock and the related time base in
External clock mode. It will be connected with external crystal for a crystal
oscillation circuitry in crystal mode.

Note: Pin 5 and Pin 11 are No Connection (n.c.).

PIN ASSIGNMENT

PA6Z| ™{J [TEIPA1

0 7] PAO

.C. PB6
v O

g 1] PB4

o 131 PB1

> 121 PBO

[11] n.c.

[15] PB5

PA4rT| ' [ PA3
PAS[Z] (f) [[@PA2

JHEUEEH
$<88¢87¢
REVISION CONTROL
Revision Date Update History

0.10 1. Create this document.
2. Released as revision 0.10.

Application Note Page 1 of 1 Rev. 0.10
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