Communication ICs

Panel interface
BUS8310AK/BU8311KS/BU8313K

The BUB310AK, BUB311KS, and BUB313K are large-scale integrated circuits for telephones, which enable a serial
input/output interface betwesn the key input required for telephone panel boards and LED control functions. They
reduce the number of wiring harmesses needed between the main board in the telephone and the panel board, and
take some of the processing load off the main CPU.

@Applications
Telephones and cordless telsphones

@Features
1) Keypad matrix interface 2) LED interface
@ Key input is output as 16-bit serial data. ({1 LED control commands input as 16-bit serial
@ Internal chattering prevention circuit built into data.
the key input circuit. (@ Bits with a pattern generator and pattern regis-

ter can be assigned three independent flashing
patterns in addition to being lighted or off.

(3 Power consumption can be reduced using RST
pin input. '

@ LED on and off control can be initiated using
ENA pin input or by commands setting all LEDs
valid or invalid.
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Communication ICs

BUB310AK/BU8311KS/BUB313K
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Communication ICs BUB310AK/BUB311KS/BUS313K
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Communication ICs - BUS310AK/BUB8311KS/BUB313K

@Absolute maximum ratings {Ta=25C)

Parameter Symbol Limits Unit Conditions
Power supply voltage ) Voo 7.0 v -
Power dissipation " Pd 500 mw "1
Operating temperature "Topr | —25~60 c -
Storage temperature Tstg —55~125 C -
Input vcltage Vi Vss—0.3~Voo+0.3 v *2
Cutput voltaga 1 Vours Vss—0.3~Voo10.3 v *3
Output voltage 2 Vourz Ves ~7.0 v *4
Output currant lout ' 20 . mA *4

*1 Reduced by 5mW for each increase in Ta of 1°C over 25°C.
*2 SCK, Sbl. ENA, RST, R/W, KSCN, and TEST pins

* 3 SDO and KD pins

% 4 LED drive output pins

@Recommended operating conditions

Parameter Symbol’ Limits Unit " Conditions
Power supply voltage Voo 1.8~5.5 v -
Ri=2.2MQ, Rx=270kQ
Osclllation frequency fosc 535 Hz Cx=3.3nF
Key connection resistance Rke 0~5 kQ -
@Pin descriptions
Pin No. Pin No. Pin No. Pin Nama Function /O circuit

BUB310AK | BUB311KS | BUB313K

57~60 | 49~52 | 58~40
4~7 4~5 4

$101 ~ 5108 These are the output pins for LED drive.
They are "L" when "1" is applied to the data

10~1 811 7~8 | AT S5

2?.-42 19~20 16~17 $201 ~ 8208 register (D), and "Z" (high impedance) at all other -
25~28 21~24 18~19 e ——— | times, .

37~40 | 33~34 | 27~28 | S°O1~S308

41~44 35~38 29~30 EART o CAFR

B3~56 | 47~48 38 $401~ 5408

29~32 | 25~28 | 20~22 R1 ~ R4 o

34~36 30~32 24~26 R5 ~ R7 These are the keypad input pins. They are used to C
45~48 39~42 31~33 C1~C4 connact a single-contact keypad.

50~52 44~46 35~37 C5~C7

_ This is the output pin for the key press state. When a
62 54 42 KD key is pressed, a "L" state is output. When no keys D
are pressed, these are "Z" (high impedance). :

This is the serial data input pin. Data is output in the
8 3 3 SDI pertinent data format, A
63 55 43 sSDoO This is the setial data output pin. Data is output in the E
pertinent data format.
This is the shift clock input pin for serial data. Serial
data is read from the SDO plr one bit at a time, at the
2 2 2 8CK rising edge, when RW is "H". B
SD! is written one bit at a time, at the rising edge,
when BAW js "L",

Telephones - Panel interface
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Communication ICs BUB310AK/BU8311KS/BU8313K

Pin No. Pin No. | Pin No. . . [{e]
BUB310AK | BUB311KS | BUB313K | TN name Function Circu

This is the input pin which switches between the read and write modes. The
read mode (serial output of key data) is accessed when this is "H". Key

64 56 44 RIW data is sel to the output serial register at the falling edge.The write mode B
(serial input of data) is accessed when this key is "L". Serial data is taken
up internally at the rising edge.

18~20 16~18 13~15 |0s1~0scs | These are the O pins for the internal oscillator, The recommended values

are as follows: R=2.2MQ, Rx=270k{), Cx=3.3nF F
This is used for key scan contrel input. At "H", key scanning is
14 12 9 KSCN carried out only when a key s pressed. At "L", key scanning is A

carried out at ali times.

This is the reset signal input pin. Normal operation is carried out when this
15 13 10 RST pin is "H". When this pin is "L", all data in the internal registers Is reset, B
and the internal oscillator stops.

This is the input pin for LED QN/OFF control. At "H", output for LED

16 14 QL ENA | drive is valid. At "L", all LED drive output is turned off A

61 53 41 TEST This is the test input pin, and is normally used at "L". A

8 6 5 Voo This is the Voo pin -

g 7 8 Vss This is the Vss pin -
1, 17, 1, 15, 1, 12,

33, 49 29, 43 23, 34 Vesi~Vss¢ | These are the Vss pins for segments 1 1o 4 of the LED drive output, -

@Input/output circuits

Model A Model B Model C
Ho T Lve Scan
CMOS input CMOS Schmitt trigger input Keypad input
Model D Model E Model F
[+
— }_D
Ij'r 03801 0562 0sC3
NMQOS apan drain output CMOS outpit Oscillation ciruit input/output
Fig. 1
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C'ommuniéation ICs

@Electrical characteristics

BU8310AK/BU8311KS/BU8313K

DC characteristics {Unless otherwise noted : Ta=25TC, Voo=3 ~ 5V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Circuit current 1 Iom - 0.01 2.0 uA | Atrest {RST=L)
Circulit currant 2 lovz - 7 20 uA When operating Voo =1.8V"
Circuit current 3 Iooa - 70 200 p#A | When operating Voo =5.5V
H Vv 0.8Voo - Voo Vv *1
Input voltage
L Vi 0 - 0.2V \ *1
H I - - 1 77, *1
Input current
L I - — 1 HA *1
H VoH 0.9Voo - Voo v No load *2
Qutput voltage L1 Vol 0 - ¢.1Voo v No load *3
L2 Vouz 0 - 0.5 v *4
*1 SCK, 5D, ENA, RST, R/W, KSCN, and TEST pins
%2 SDO pin
*3 SDO and KD pins
* 4 Values for LED drive output pins ave at VDD =5 V, I0L = 20 mA
AC characteristics (Unless otherwise noted, Ta=25C, Voo=3 ~ 5V)
Parameter Symbol Min. Typ. Max. Unit Conditions
Setup time tswn 100 - - nsS
sDI
Hold time i 100 — — nS
Serial clock cycle pariod tove 500 — — ns DUTY=50%
SDO output delay time too 100 - — nS
Setup time R tsur 100 — — nS
Setup time W tsuw 100 — — nS
Setup time K tsux 500 - — nS
RIW
Setup time S tsus 100 - - nS
Pulse width R twh 500 — - nS
Pulse width W tww 500 - - nS
RST pulse width twh 500 — - nS
Key debounce time toe - 30 — mS
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Communication ICs

Serial data output timing

BUB310AK/BUB311KS/BU8B313K
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Communication ICs . BU8310AK/BU8311KS/BU8B313K

@Data formats (Serial data is input and output with the MSB coming first,)
1. Reading key data

MSB LSB

I I ! ! I ! ! [ ' ! ! BUS310AK
| A7 {Re Rs {Ra [Ra [R2 M| o [cr{ce{cs calcalcelor] 1| BUB3I0AK
| +~ ROW key data - | | -~ COLkeydata — |
|Re (A5 majmajm2fmi] o] ofce{ss|ce ca calci]o]| 1| Bussisk
| =  ROW key data - | -~ COLkeydatla — |

2. Data register write command

MSB _ LS8
| 0 i o o1 [ssjssjse][s1]os]or os]o0s]04]03]02] 01| BUB3IOAK
| «Operating code = | + Segment — |+ Output pin -

O 0 [ 0 1]|S4/83 62 /81] % | % | 06,0504, 03,02, 01 BUB311KS
| | | | | | ! | | | | | |

| «-Operatingcode = | < Segment — |+  — |« Outputpin ~ — |
~ DON'TCARE
lolojo 1]sajsafse]sr[*]ca{8 ]« ]« o2]on] | Busma
. 3% | % ‘
| «<Operating code — | +— Segment — |+ . Output pin -

Note: The upper sagment is Segment 1, the middie segmants are 2 and 3, and the lower segment is 4.

3. Pattern register write command

MSB  LsB
o io i1 ;0[a P ise[st]oa]or]os os]oa]o0a]02] 01| BuUs3I0AK
| +Operating code — | Pattern | Segment | — Output pin Eadi

L0}0}1;DHQEP‘|Sz}-S1H*=*ios}os{m}oa{oz{ml BUB311KS

| «Operating code — | Pattern | Segment |+  —| « - Qutputpin - |

DONT CARE
[oiofl1jofalr]se[st]* glos]*]*Jo2 0] ]| Busmsk
| «—Operating code — | Pattern | Segment | « Output pin - |

Note: The upper segment is Segment 1, and the lower segment is 2.

4. All LEDs valid command

MSB LSB
T 1 I T T T T T j T T T T T

’jHi°i°i°i°i°i°||*i*i*i*i*i*i*i*]

| — Operating code - |~ DON'T CARE - |

5. All LEDs invalid command

MSB LSB
P B B R R o T2 T T 2 T e T 2]

|‘\°\°|°|°|°|°|°||*\*\*|*|*|*|*|*|

| «~ Operating code - |~ DONT CARE — !

The contents of the D, P, and Q registers are held,
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Communication ICs BU8310AK/BU8311KS/BU8313K
I

6. Register reset command

MSB LSB
1 T 1 1 T T 1

| ¢cj0j0;,0;0;0,0;0 ” * ok ok | k| ok ook ook ok |

|~ Operating code - |« DON'T CARE - |

The contents of the D, P, and C registers are raset.

@Entering data settings
1. Setting operands

These are used to select the segment. "1" selects a segment and "0" de-selects it. More than

S1~84 | one segment can be selected at the same time. With pattern register writing, 3 and S4 are

not used.

P Q These are used to specify the pattern. The lighted state, non-lighted state, and three different
! flashing patterns can be assigned independently 1o the 16 bits of segments 1 and 2.

01~08 These are used to selact the cutput pin. "1" selects a pin and "0" de-selects it. More than one
output pin can be selected at the same time.

2. Setting the blink cycle

Blink cycle {sec)
Q P ON OFF
0 0 Lighted Lighted
1 0 0.5 0.5
0 1 1.0 1.0
1 1 0.125 0.125

@Driver internal equivalent circuit (for 1 bit)

" Pattern
123

P rag\utea—<
G regieter |

D mgimr—l
[0 ogtr |

All LEDRs invalid
command
ENA pin Input

Fig. 3
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Communication ICs : BUS310AK/BU8311KS/BU8313K

@Recommended method for inputting/ outputting data
1. Serial output of key data

Stale CPU Operation {#) BUB310AK Series Operation ()

@ | Atstandby, RW = HIGH, SCK = LOW
@ ) . . KD goes LOW when key is pressed.
@ |Supplied at falling edge of RW (key data selling)
@ | R/W set to HIGH (read mode)
_® |SCK rising edges supplied in sequence Serial data is output in sequential order.

+ s t ot $
@ @ @ @ ®
2. Serial input of LED control commands
State CPU Operation #
At standby, B/W = HIGH, SCK = LOW
R/W set to LOW (write mode)

SDI input sequentially at rising edge of SCK. .
After all 16-bit data has been input, R/W rising edge is supplied, and data is taken in internally.

SITICIS]

#RIW_I 1_———

@

& =
& —-
&
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BU8310AK/BU8311KS/BUB313K

@Operation notes
(1) Serial output of key data when several keys are
pressed at the same-is as shown below.
Q 1 1 o 0 ] 0

c1
874
c3
C4
G5
Ccé
Ccr

A1

A2

R3

R4

RE

Ré&

R7

The key data when and are pressed at the
same time will be the same as the key data when
and [42] are pressed at the same time.

{2) Pressing different keys
R1C1

Recz 3.8~5.9ms
g

W — —
rl-_IC— 3.9ms

When a different key is pressed from the cne already
pressed, KD is turned temporarily to provide notifica-
tion of the change.

(Ex.)Contents of D register

(3) When the power supply is turned on, the internal
registers should be reset using either AST pinin-
put or the register reset command.

(4) Ifthe RBT pinis set to LOW or the register reset
command is executed while data is being output,
the SDO output logic is not reset.

(5) Kthe D, P, and Q registers are rewritten, all eight
bits should be written, and not just the pertinent
bits. '

D8 D7 D6 D5 D4 D3 D2 D1

0100000 0|

|
To cha{nge D6 to "1"

Data written to D register ‘ 0110000 0|

(6) Operation states in response to RST, KSCN and ENA pin input

Pin setting BUB310AK series state Usage éxam los
RST KSCN | ENA  [[Mastor oscillater Key scan | LED output 9 P

L DONT CARE Stopped Stopped OFF Power failure when on hook
. . Powaer failure when off hook,

H L L Running Normal operation OFF of nofmal key scan

H L H Running Normal operation ON Power on, or hormal key scan
. Runs when key Power failure when off hook,

H H L Running is pressed OFF or key pressed to start key scan
. Runs when key Power on,

H H H Aunning is pressad ON or key pressed to start key scan
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@External dimensions (Units: mm)

BUB310AK BUB311KS BUB313K
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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 specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass producticn, please
pay careful 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 connacted 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; no express or implied right or license to
practice or commaercially exploit any intellectual property rights or other proprisetary 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 manual 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 equip?nent or devices which rbquire 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 cbntro!lers, or oth-
er 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 material (or labor) 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 ctassified as a strategic material.




