Communication ICs

Panel interface

BU8310AK / BU8311KS / BU8313K

The BU8310AK, BU8311KS, and BU8313K are large-scale integrated circuits for telephones, which enable a serial in-
put/output interface between the key input required for telephone panel boards and LED control functions. They reduce

the number of wiring harnesses needed between the main board i
of the processing load off the main CPU.

@Applications
Telephones and cordless telephones

@Features
1) Keypad matrix interface 2)
(D Key input is output as 16-bit serial data.
(2 Internal chattering prevention circuit built into the
key input circuit.

n the telephone and the panel board, and take some

LED interface

(» LED control commands input as 16-bit serial data.

(2) Bits with a pattern generator and pattern register
can be assigned three independent flashing pat-
terns 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 BU8310AK / BU8311KS / BU8313K
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Communication ICs BU8B310AK / BU8311KS / BU8313K

BU8311KS
< o« o ~ o~ © e g
[ &1 (S &) =5 'S a >
[22] [a1] [a0] [ee] [t2] [o1] [so] [2¢]
Vssa E |_| Ll | |—| | | | IE R4
cs [ad] KEY PAD key pap 127 A3
e INTERFACE INTERFACE 6] R2
Ce Las] Vssa ENA Vsss j
c7 [ag] T e
405 [47] 1 T ,—E 5304
406 [ag] [Q SEGR] [0 SEGT]V* [ a3 —123] S303
= . LED
5707 [a9 ﬁjo SiEer) prIvER—22] S302
ENA
5102 [50) i — 21] S301
£G2
EE— A _
A+ LED |—
5108 [51] [COMMAND AT VealoiER 20] S206
DECODER ss2
5104 [52] 1] S205
PARALLEL
TEST [53] 4 18] oscs
o PARALLEL SERIAL
KD EJ Vss1 ¥ ; ENA E osca
SERIAL EEERIEE -
spo [g8 Leo || Lep [16] osci
DRIVER | [ DRIVER
R/w [ge] | | [15] Veee
LT ] & 0 [ o] o G
© aQ @ - o
g 8 25 8]
w > w w
BU8313K
[es]l [s2] [s1] [so] [29] [ee] [27] [ee] [o6] [oa] g
= = 1 1 1 | [ |
Vss: [341— SEG4 SEG3 —122] me
LED LED
KEY PAD pRIVER| |oRiver KEY PAD
o4 E INTERFACE A\ [ [} v INTERFACE E Re
Vss4 Vssa
os [ . g
| v ' -
cs [37] o o] sees el 302
| Leo
$403 [s| 1t fr T enap-2RIVER| 7] 8301
D SEG4][D SEG3|[D SEG2]|D SEG1]|
s101 feel— seae H{17) S204
5oz [ag i DRIVER [76] 5205
§102 [ao} LeD Vse = 716] S203
DRIVER il COMMAND BT
DECODER
TEST [41] Veu osc3
. Ji PARA‘LLEL
KD [az}« oscz
B2l paraccer SERIAL
sSDO E« SERIAL Vss1 i ¥ EnA osc1
- sEa1 SEG2
T T LED LED
R/wW [ |7 DRIVER| |DRIVER Vese
I
| KN [ 3 I 1 B 3 B 1 B 1 B 2
s % = |2 8 8 |=
¢t 8 8F %Rk

279



Communication ICs

@Absolute maximum ratings (Ta = 25°C)

BU8B310AK / BU8311KS / BU8313K

Parameter Symbol Limits Unit Conditions
Power supply voltage Voo 7.0 \ —
Power dissipation Pd 500 mw *1
Operating temperature Topr —25~+60 T —
Storage temperature Tstg —55~+125 T —
Input voltage Vi Vss—0.3~Voo+0.3 v *2
Output voltage 1 Voutt Vss—0.3~Voo1+0.3 \% #3
Output voltage 2 Vourz Vss~7.0 \ *4
Output current lout 20 mA *4
%1 Reduced by 5mW for each increase in Ta of 1°C over 25TC.
2 SCK, SDI, ENA, RST, RIW, KSCN, and TEST pins
#3 SDO and KD pins
k4 LED drive output pins
@Recommended operating conditions
Parameter Symbol Limits Unit Conditions
Power supply voltage Vop 1.8~5.5 \Y —
I Ri=2.2MQ, Rx=270kQ
Oscillation frequency fosc 535 Hz Cx=3.3nF
Key connection resistance Rke 0~5 kQ -
@Pin descriptions
Pin No. Pin No. Pin No. . . P
I/
BUB310AK | BUS311KS | BUS313K Pin name Function © ciruit
SZ:";O 42:552 39:40 $101 ~ 5108 These are the output pins for LED drive.
10~13 8~11 7~8 They are “L” when “1” is applied to the data
21~~24 19~20 16~17 $201 ~ 5208 register (D), and “Z” (high impedance) at all other 5
25~28 21~24 18~19 AT . Sara times,
37~40 | 33~34 | 27~ | 5901~ S308
41~44 35~38 29~30 SART . SARR
53~56 | 47~48 38 5401 ~ 8408
29~32 25~28 20~22 R1 ~ R4
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 connect a single-contact keypad.
50~52 44~46 35~37 C5 ~ C7
e 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).
3 3 3 SDI This_ is the serial data input pin. Data is output in the A
pertinent data format.
63 55 43 SDO This is the serial 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 pin one bit at a time, at the
2 2 2 SCK rising edge, when R/W is “H”. B
SDl is written one bit at a time, at the rising edge,
when R/W is “L”.
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Communication ICs BU8B310AK / BU8311KS / BU8313K

Pin No. Pin No. Pin No. . . I[e]
BUB310AK | BUS311KS | BUS313K | " name Function Circuit

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 R/W data is set 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 |0SC1~0SC3 These are the I/O pins for the internal oscillator. The recommended values

are as follows: R=22MQ, Rx=270kQ, Cx=3.3nF F
This is used for key scan control input. At “H”, key scanning is
14 12 9 KSCN carried out only when a key is pressed. At “L”, key scanning is A

carried out at all times.

This is the reset signal input pin. Normal operation is cartied 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 ON/OFF control. At “H”, output for LED

16 14 " 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 —

9 7 6 Vss This is the Vss pin -
1, 17, 1, 15, 1, 12,

33, 49 29, 43 23, 34 Vssi~Vsss | These are the Vss pins for segments 1 to 4 of the LED drive output. -

@Input/output circuits

Model A Model B Model C
HVin LVin Scan
CMOS input CMOS Schmitt trigger input Keypad input
Model D Model E Model F
y -
0SC1 0sc2 0SC3
NMOS open drain output CMOS output Oscillation circuit input/output
Fig. 1
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Communication ICs BU8310AK / BU8311KS / BU8313K

@Electrical characteristics
DC characteristics (unless otherwise noted,Ta = 25°C, Voo = 3 ~ 5V)

Parameter Symbol Min. Typ. Max. Unit Conditions

Supply current 1 Ioo1 - 0.01 2.0 uA | Atrest (RST =L)

Supply current 2 Ibp2 - 7 20 rA When operating Voo =1.8V
Supply current 3 Ibpa - 70 200 KA When operating Voo =5.5V

Input high level voltage ViH 0.8Vop — Voo \ *1
Input low level voltage Vi 0 - 0.2Vop \ *1
Input high level current liH - - 1 rA *1
Input low level current I - — 1 rA *1
Output high level voltage VoH 0.9Vop — Vop \ No load *2
Output low level voltage 1 VoLt 0 - 0.1Voo \ No load *3
Output low level voltage 2 VoLz 0 - 0.5 \ *4

%1 SCK, SDI, ENA, RST, RW, KSCN, and TEST pins

*2 SDO pin

%3 SDO and @pins

*4 Values for LED drive output pins are at VDD =5V, IOL =20 mA

AC characteristics (unless otherwise noted, Ta = 25°C, Voo = 3 ~ 5V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Setup time tsui 100 — — ns
SDI
Hold time tHi 100 - - ns
Serial clock cycle 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 tsuk 500 — — ns
R/W
Setup time S tsus 100 — - ns
Pulse width R twr 500 - - ns
Pulse width W tww 500 — — ns
RST pulse width twr 500 - - ns
Key debounce time tos - 30 - ms
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Communication ICs

BU8B310AK / BU8311KS / BU8313K

Serial data output timing

R/W

SCK I

SDO

r— tSUK > {po

twr | tsus teve

Serial data input timing
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tsur

twr
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tsuw © tww

Fig. 2
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Communication ICs BU8310AK / BU8311KS / BU8313K

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

MSB LSB
|R7 [ Re |R5 [Ra [R3 | R2 |R1| 0 [c7 ce|cs cajcajca | 1]
| < ROW key data - | | COL key data — |
|Re [R5 |Re [R8 [R2 | R1] 0 | o [cejcs|ca cajczict] o] 1]
| « ROW key data - | « COL key data - |
(2) Data register write command
MSB LSB
[ o] o] o1 [s4 s sz s1]os 07 06 05 04 08 02]01]
| «Operating code = | «— Segment — |+ Output pin — |
T T T T T T T T T T T T T
| o oo 1][sa]ssis2|st| | o6 o5 {0403 02;01]
| «Operating code = | — Segment — |+ — |« Output pin — |
DONT CARE
T T T T T T = ] 05 T T T T
[ oo o0 1 |sa)sa{sz st * g |8 % o02jo1] x|
| «Operating code - | «— Segment — |« Output pin — |
Note: The upper segment is Segment 1, the middle segments are 2 and 3, and the lower segment is 4.
(3) Pattern register write command
MSB LSB
lojoj1 0o P |s2is1]|os o7 06 05 04 08 02 o1]
| «+Operating code — | Pattern | Segment | + Output pin — |
| T T T T T T T T T T T T
oo 1 ;0] a P]se{st]x] x o6]o5 04 038 02] o1]
| «Operating code — | Pattern | Segment | < - | « Output pin — |
DONT CARE
lojo 1 iofajrp|seist]| * & osj* % o2 o] x|
| «<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 T T o T o T o] O O R R
lo 17070 00 oo | % | % | %% |x|*|x|
| — Operating code — |« DON'T CARE — |
(5) All LEDs invalid command
MSB LSB
T T T o T o T o] U O R R
1 Jojo o0 00 oo | % | % | %% %% x|
| «— Operating code - |« DONT CARE — |

The contents of the D, P, and Q registers are held.

BU8310AK
BU8311KS

BU8313K

BU8310AK

BU8311KS

BU8313K

BU8310AK

BU8311KS

BU8313K
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Communication ICs BU8310AK / BU8311KS / BU8313K

(6) Register reset command

MSB LSB
o ojo o 00 0 of* % % | %% %% x%|
| «— Operating code - |« DONT CARE — |

The contents of the D, P, and Q registers are reset.

@Entering data settings
(1) Setting operands

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

81~84 | one segment can be selected at the same time. With pattern register writing, S3 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 to the 16 bits of segments 1 and 2.

01~08 These are used to select the output 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 05
0 1 1.0 1.0
1 1 0.125 0.125

@Driver internal equivalent circuit (for 1 bit)

Pattern
123

Q register

D register

All LEDs invalid
command

ENA pin input

Fig. 3
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Communication ICs BU8310AK / BU8311KS / BU8313K

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

State CPU Operation (#) BU8310AK Series Operation (%)
@ | At standby, R'W = HIGH, SCK = LOW
@ . . . KD goes LOW when key is pressed.
@ | Supplied at falling edge of R/W (key data setting)
@ | R/W set to HIGH (read mode)
® | SCKrising edges supplied in sequence Serial data is output in sequential order.

* KD |
# R/W |_|
# SCK |||| |||| |||| |||| |||

>
@ —»

S —»
© —»
@ —-
&

(2) Serial input of LED control commands

State CPU Operation #

At standby, R/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.

OO
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Communication ICs

BU8B310AK / BU8311KS / BU8313K

@Operation notes

(1) Serial output of key data when several keys are

pressed at the same is as shown below.

0 1 1 0 0

C1
c2
Cc3
C4
C5

R1

[ 0

cé
Cc7

R2

R3

R4

R5

R6

R7

(3) When the power supply is turned on, the internal reg-

isters should be reset using either RST pin input or the
register reset command.

(4) Ifthe RST pinis setto LOW or the register reset com-
mand is executed while data is being output, the SDO
output logic is not reset.

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

(Ex.)Contents of D register

{
To chalnge D6 to "1"

D8 D7 D6 D5 D4 D3 D2 D
o1 00000 0]

Data written to D register | 01100000 |

The key data when[32] and[43] are pressed at the same
time will be the same as the key data when and

are pressed at the same time.

(2) Pressing different keys
Ri1C1

R2C2

3.9~5.9ms
i

—>—|-7 3.9ms

When a different key is pressed from the one already
pressed, KD is turned temporarily to provide notification

of the change.

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

Pin setting BU8310AK series state
RST KSCN ENA Master oscillator Key scan LED output Usage examples

L Does not matter Stopped Stopped OFF Power failure when on hook
. . Power failure when off hook,

H L L Running Normal operation OFF or normal key scan

H L H Running Normal operation ON Power on, or normal 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 Running is pressed ON or key pressed to start key scan
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@External dimensions (Units: mm)

BU8B310AK BU8B311KS BU8313K
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