Optical disc ICs

Single-chip
CD-DA
BU34440

4-bit Microcontroller for

The BU34440 is a single-chip 4-bit microcontroller designed for CD-DA and contains parallel 1/0, serial 1/ O, tim-

er/counter and all other functions required for CD control in a single compact package.

@®Applications ‘@Pin arrangement

Portable CD-DA devices, portable CD stereos

@Features

1) Low-voltage, high-speed operation (Voo=2.3~5.6V
at 4.4MHz).

2) 4kByte ROM, 256 nibble RAM.

3) Internal B-bit SIO (LSB first).

4} 14 programmable pull-up input/outputs.

5) 5 programmable pull-up inputs.

@Absolute maximum ratings (Ta=25C)
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Parameter Symbol Limits Unit

Power supply voltage Voo —0.3~7.0 v
Power dissipation Pd 500% mw
Operating temperature Topr —25~75 T
Storage temperature Tstg —55~125 T

* Reduced by 5.0 mW for each Increase In Ta of 1°C over 251C..

@®Recommended operating conditions (Ta=25C)

Parameter : Symbol Min. Typ. Max. Unit

Power supply voltage Voo 2.3 — 5.5 Vv
Input voltage, HIGH (without hysterasis) ViH 0.7Voo — Voo v
Input voltage, LOW (without hysteresis) Vi 0 — 0.3V A
Input voltage, HIGH (with hysteresis) | Vs | 0.75Von| — Voo v
Input voltage, LOW (with hysteresis) ViLs 0 - 0.25Voo v
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% No internal PROM

* The address bus and data bus do not cutput externally (addressing to external memory is

*4-blt ALU

not possiblg).
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Optical disc ICs

BU34440

®Pin description
Pin No. Pin name /C : Function Type
+ 4-bit input and output.
47 PO0~PQ3 + Each bit is programmable for input or cutput (open
8~11 P10~P13 L0 drain output N-channel). D
00~.25 P20~P23 * Pull-up resistor ON/OFF operation is programmable {each
{block PIO11A) bit can be set separately).
+ Resetting turns the pull-up resistors off via input.
+ 2-bit input and output.
- Each bit is programmable for input or output {(open
D§~D7 P30~P31 L0 drain output N-channel). D
{block PIO12) * Pull-up resistor ON/OFF operation is programmable (each
bit can be set separately).
* Resetting turns the pull-up resistors off via input. * 1
+ Standard 4-bit input.
* Programmable for stop cancel input or interrupt request.
18~21 WO~W3 | signal output (each bit can be set separately). c
(block STP04A) + Pull-up resistor ON/OFF operation is programmable (each
bit can be set separately).
* Resetting turns the pull-up resistors off.
+ Standard 1-bit input.
BIN * Programmable for stop cancel input or interrupt request
17 | signal output. C
{block BIXO3A) * Pull-up resistor ON/OFF operation is programmable.
+ Resetting turns the pull-up resistors off.
o1 SIN | * 8-bit serlal data input. A
- B-bit serial data input/output.
A B 70|+ Programmable selocton of nputiouiput. £
13 SCK L0 + Clock input/output for sending and receiving serial data. E
{block SI004B) * Programmable selection from among 3 int. clocks and 1 ext. clock.
« Oscillator input.
1 s _ ' |- External clock input. I
0SsC2 . .
2 (block OSCO34) (0] Oscillator oulput.. G
15 TEST | * Test input {This is a chip test pin that containg an internal pull-down
___________ L resistor and so should normally remain open.) e
16 RESET | * Reset inpul (Setting this pin to LOW resets the CPU.) A
28 Voo - * Power supply pin. -
3 GND - * Ground pin. —

Type: Refer to "Input and output equivalent circults.”

*1

Because these pins reach high impadance immediately after resetting, some spplications may require pin processing.
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Optical disc ICs

BU34440

@Electrical characteristics (unless otherwise noted, Ta=25C, Von=5V)

Parameter Symbol Pin Min. Typ. Max. Unit Conditions
STOP circuit current lopst - - 1 pA | - BTOP mode
. . * HALT mode
HALT circuit currant booHT - 1 - mMA | o= 4.4MHz
Operational circuit current looop - 4 - mA + fosc=4.4MHz
Clock frequency fosc 0SC1, 0SsC2 2 - 4.4 MHz
PO0~P03, P10~P13, .
Input voltage 1, HIGH Vit P20~P23, P30~P31 35 - - v * Pxx = input
+ Hysteresis input
~ IN, Sl .
Input voltage 2, HIGH Vinz \ggK V\%SE"F'N'H?ESI'ETS C, 3.75 - - v * 510, SCK = input
Input voltage 3, HIGH Vina 0sC1 3.9 - - v + External clock input
POO~P03, P10~P13, ,
Input voltage 1, LOW Vit ng~PEg P30~P;:15 - - 1.5 v » Pxx = input
WO~W3, BIN, SIN, SIO, + Hysteresis input
Input voltage 2, LOW Viz SCK. TEST, RESET — - 1.25 ) + SIO, SCK = input
Input voltagé 3,LOW Vi 0SC1 - - 1.1 Vv + External clock input
Egg"ggg' E;g"“s;? * No pull-down resistor
A e - - * Pxx, SI0, SCK=input
Input current 1, HIGH k1 WO~W3, BIN, SIN, SIO, 1 uA VYo p
SCK, RESET
. + Internal pull-down
Input current 2, HIGH Imz TEST 35 70 1490 pA resistor
* Vin=Vo
POO~P03, P10~P13, * No pull-up resistor
P20~P23, P30~P31 * Pxx, 810, SCK=input
Input current 1, LOW JiLy WO~W3. BIN. SIN, 50 - - -1 HA | L v=GND '
SCK. RESET, TEST
PO0~P03, P10~P13, ' Intgrnal pull-up
Input current 2, LOW Iz P20~P23, P30~P31 —90 | —125 | —160 | pA resistor
. WO0~W3, BIN : * Vin=GND
+ 510, SCK = output
Output voltage 1, HIGH VoH 810, SCK 45 - - v * lon=—500 u A
PO0~P0O3, P10~P13, * Pxx, SI0, SCK =
Qutput voltage 1, LOW Vou P20~P23, P30~P31 - - 0.4 v output
SI0, SCK * loo=1.6mA
. POG~P03, P10~P13, _ _ * Pxx = high-
Output leak current L | p2o~p23, PA0~P31 1 #A | impedance output
QSC feedback current IFo 0SC1, 0sC2 —40 | —10 | —14 #A | - Approx. 500 kQ

%1 machine cycle = 1/6 osclllation frequency
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@Electrical characteristics (untess otherwise noted, Ta=25C, Voo=3V)

Parameter Symbol Pin Min. | Typ. | Max Unit Conditions
STOP circuit current IoosT - - 1 uA | - STOP mode
* HALT mode
HALT circuit current looHT - 0.4 - MA | | foc=d.4MHz
Operational circuit current looor - 1.5 - mA | * fosc=4.4MHz
Clock frequency fosc 0SsC1, 0sC2 2 - 44 MHz
- . * Pxx =input
Input voltage 1, HIGH Vint Eggwggg E;gNg;? 21 - - v * ADC = digital input
WO~W3, BIN, SIN, SIO . " Hysteresis input
Input voltage 2, HIGH Viee | ook TEST, RESET 2.25 - - y | - SIO, SCK =input
Input voltage 3, HIGH Vinz 0sCH 2.4 - - v * External clock input
P0O~P03, P10~P13, * P =input
Input voltage 1, LOW Vil P20~P23, P30~P31 - - 09 v * ADC = digital input
WO~W3, BIN, SIN, SIO, * Hysteresis input
Input voltage 2, LOW Viz | eox TEST. AESET - - 0.75 v | *SI0, 5CK = input
Input voltage 3, LOW - Vi 05C1 - — 0.65 v » External clock input
Egg:ggg E;g::;;? - No pufl-down reslstor
Input current 1, HIGH D WO~W3, |BlNI SIN, S‘IO. - - 1 rA * Cx{:glo- SCK=input
SCK, RESET o
« Internal pull-down
Input current 2, HIGH liH2 TEST 10 20 a5 nh resistor
* Vin=Voo
Egg:ggg ::;g:;;‘? * No pull-up resistor
Input current 1, LOW It WO~W3, BIN, SIN. S‘IO, - - —1 uh | CXEZIS, SCK=input
SCK. RESET, TEST W=GND
P00O~P03, P10~P13, * Internal pull-up
Input current 2, LOW Iz P20~-P23, P30~-P3t, —20 | —40 | —60 ph resistor
W0~W3, BIN | * Viv=GND
' + 810, SCK = output
Output voltage 1, HIGH Vor SI0, SCK 25 - — v *low=—500 u A
P0OO~P03, P10~P13, * Pxx, SIO, SCK =
Output voltage 1, LOW Vour | P20~P23, P30~P31, - - 0.6 Vv output
810, SCK * loL=1.6mA
P0O~P03, P10~P13, * Pxx = high-impedance
Qutput leak current L P20~P23, P30~P31 - - 1 KA output
0SC feedback current Iro 0OSCi1, 05C2 —1.5 —3 -5 pA | Approx. 1MQ

* 1 machine cycle = 1/6 osclllation frequency
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Optical disc ICs

BU34440

@Hardware description

{1) Operates on a single power supply (Voo=2.3~

5.5V)
(2) Memory size
ROM : 40968 bits
RAM : 256x4 bits
(3) Instruction execution time {1 cycle instruction}
1.5 u#sec | (at 4MHz)
(4) Subroutine nesting : 8 levels
(5) Interrupts : 4 factors
External : 2 factors
Internal (timer/counter, serial 1/ C)
: 2 factors
(6) ROM data table function (data table arsa : 4KB})

@External dimensions (Units: mm)
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(7) Two energy-saving modes (STOP/HALT)

(8) Internal 8-bit timer counter

(9) Internal serial | /O, simplifying interface with at-
tached LS8! ICs (LSB first)

(10} 14 programmable pull-up input/outputs

(11) 5 programmabie pull-up inputs
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specificaticns. If, by any chance, a defect should arise in
the eguipment as a result of use without verification of the specifications, ROHM CO.,, LTD., '
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contamed in this data book are shown
as examples of standard use and operation. When d93|gn|ng for mass production, please
pay carsful attention to peripheral conditions.

Any and all data, including, but-not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the

" event of any such infringement, or arising from or connected with or related to the use of

such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; nc express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manuai are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel ‘controllers, or oth-
or safety devices) please be sure to consult with our sales representatives in advance. |

Notes when exporting

» It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic materlal {or Iabor) as determined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




