Communication ICs

Panel interface for telephones
BU8317KV

The BU8317KYV is a large-scale integrated circuit which enables a serial input / output interface between the key input
required for panel boards used in PHS systems, portable telephones, and telephone answering machines and LED and
LCD control functions. It reduces the number of wiring harnesses needed between the main board in the telephone and
the panel board, and takes some of the processing load off the main CPU.

@Applications
PHS systems, portable telephones, telephone answering machines

@Features

1) 7 x 7 keypad matrix interface. 4) Standby mode.

2) 12-bit LED driver. (6 bits can also function as input 5) VQFP80 package.
pins)

3) 4-column32-segment LCD driver. (internal bias-gen-
erating resistor)

@Absolute maximum ratings (unless otherwise noted, Ta = 25°C)

Parameter Symbol Limits Unit Conditions
Power supply voltage Voo 7.0 \ Including power supply for LCD drive
Power dissipation Pd 400 mw —
Operating temperature Topr —25~+60 T —
Storage temperature Tstg —55~+125 c —
Input voltage VI Vss—0.3~Voo+0.3 v RE, WE, SCK, SD pins
Output voltage 1 Vourti Vss—0.3~Voo+0.3 \ 8D, L7~L12 pins
Cutput voltage 2 Voutz Vss—0.3~7.0 \ L1~L6, KD pins
Output current 1 lour 20 mA L1~L6 pins
Output current 2 lour2 15 mA L7~L12 pins

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Limits Unit Conditions
Power supply voltage Vop 1.8~5.5 \ *
Oscillation frequency fosc 800 Hz g;==12M2§F =270k
Input voltage H VH 0.8Voo~Vop \ RE, WE, S_CK, SD,

L Vi 0~0.2Voo v L7~L12 pins

Key connection resistance Rxc 0~5 kQ -

= The power supply voltage range listed is for the BU8317KYV operated as a stand-alone unit, and operations originating in characteristics of

attachments such as LEDs and LCDs are not guaranteed at these values.
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@Block diagram

BU8317KV
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@Pin descriptions
Pin No. Pin name Function Model
These are the output pins for LED drive.
19~14 L1~L6 They output a LOW state and cause the LED to light when "1" is applied to the LED @
register, and they output a Z (high impedance) state when "0" is written, and cause the LED to go off.
These are the LED control output and parallel input pins.
They output a LOW state when "1" is applied to the LED register, and they output
13~8 L7~L12 a Z (high impedance) state when "0" is written.
When used as parallel input pins, "0" should be written to the pertinent LED register.
The pin state is read as serial data.
These are the LCD drive common output pins.They are connected to the common pins on the
24~27 LCO1~LC04 | LCD panel, and when a standby mode, all LEDs valid, or all LEDs invalid command is executed, @
they output a LOW state and cause the LCD to go out.
These are the LCD drive segment output pins.
28~39 LS01~LS32 They are connected to the segment pins on the LCD panel, and when a ©
42~61 standby mode, all LEDs valid, or all LEDs invalid command is executed,
they output a LOW state and cause the LCD to go out.
62~68 R1~R7 These are the keypad input and output pins. They can be used to
69~75 Ci~C7 configure a keypad of up to 7 X 7 using single-contact key switches. @
o This is the output pin for the key press state.
2 KD When a key is pressed, an on debounce state is valid, and a LOW state is output. @
After the key has been released, an off debounce state is valid, and these are Z (high impedance).
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BU8317KV

Pin No.

Pin name

Function

Model

This is the read enable input pin and serves as the Schmitt trigger input. The read
mode (serial output of key data) is accessed
when this is LOW. Key

data is set to the output serial

register at the falling edge.

Operation mode

Normal operation

Write mode

This is the write enable input pin
and serves as the Schmitt trigger
input.The write mode (serial input
of data) is accessed when this key
is LOW. Serial data is taken up internally at the rising edge.

Read mode

B
ez |

Z|
-lz|r|T|3

Standby mode

SCK

This is the shift clock input pin for serial data, and serves as the

Schmitt trigger input. When RE is LOW, data is read from the SD pin one bit at a
time, at the rising edge of a Schmitt trigger input.When WE is LOW, data is written
to the SD one bit at a time, at the falling edge of the Schmitt trigger input.

SD

This is the serial data input pin. o
Data is input and output in the pertinent data format. Data is output when RE = LOW
and WE = HIGH. In any state other than data output state, this pin is Z

(high impedance).

76

SR

This is the standby mode cancel input pin.

Input is possible when RE is LOW and WE is LOW, and the standby mode is cancelled when
this pin is LOW. Because this pin is pulled up to a resistance, this can be used to configure a
standby mode cancel key for Vss by connecting it to a single-contact key switch.

77~79

0SC1~0SC3

These are the I/O pins for the internal oscillator. The recommended
values are as follows: Ri: =1MQ. Rx=270kQ. Cx=2.2nF

22,23

CPC, CPCB

These are the output pins for the booster circuit drive.
A VLCD booster power supply can be configured using an external diode and capacitor.

@0 ®

21, 80

Vob

This is the Voo pin.

1,20

Vss

This is the Vss pin.

40

VLCD

This is the power supply pin for the LCD. Voltages higher than Voo
and lower than the absolute maximum rating can be applied to this pin.

4

V3

This is the LCD bias correction pin.
When selected, a LOW level reference voltage is output.

TEST

This is the test input pin and should not be connected to anything.

® oo
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BU8317KV

@Input / output circuits
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For the corresponding pins, please see "Model" under "Pin descriptions".

© ©
®

298 ROHM



Communication ICs BU8317KV

@Electrical characteristics (unless otherwise noted, Ta = 25°C, Voo=2.7 to 5.5V)

Parameter Symbol| Min. |Typ.| Max. | Unit Conditions Measurement circuit

Supply current 1 lop1 - - 2 #A | When oscillation is stopped Fig.3
Supply current 2 Iob2 - 30 50 pA | Voo=3.0V Fig.3
Supply current 3 Iobs - 180 | 300 mA | Voo=5.0V Fig.3
H IiH - - 1 uA | — — Fig.3

Input voltage RE, WE, SCK, SDpins
I - - 1 1A Fig.3
H Voi | 0.9Voo | — Voo V | SDpin no load Fig.3
L1 Vour 0 — | 04Voo | V | SD,KDpin no load Fig.3
2 |Vae| O | — | 05 |V \L/l;=L§vp,i?0L= tmA Fig.3
3 |Vos | 0 | —| 05 |V '\'/Z)D;";\Z/ﬁ'ome A Fig.3
Output voltage H+ Vit |095Voo | — | Voo | V 's'!g?te"zhe” Fig.3
L Vi —E)g.-(\)/SD\[;DD B ‘I'(-)%(\)/;\jDD v Is-gglc-:'t:(’ihen e LCo1~LCo4 Fig3
L- Vo Voo | _ | Lvmo v LOW when not Ij::r;f:j Fig.3

—0.05Vop =+0.05Vop, selected

H | W [00sVeo| — | 0 | v | LOWuhen Fig.3
Setup time S tsus 100 - - ns - Fig.4
Input | Setup time | tsui 100 - - ns - Fig.4
Hold time | tHi 100 - - ns - Fig.4
Setup time K tsuk 100 - - ns - Fig.4
Output | Setup time R tsum 100 - - ns - Fig.4
SD output delay time too 100 - - ns - Fig.4
Common | Serial clock cycle teve 500 - - ns | DUTY=50% Fig.4
Key on debounce time toen - 30 - ms - Fig.4
Key off debounce time toer - 50 - ms - Fig.4

©Not designed for radiation resitance.
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@Timing charts

Serial data input timing
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Fig. 1

Serial data output timing
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Fig. 2
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@Measurement circuits
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@Data formats (Serial data is input and output with the MSB coming first.)
(1) Reading data
MSB R
| SR] R7 [ R6 | R5 | R4 | R3 | R2 | R1 ( = Continue to lower stage
| - ROW side key data - |,

From upper stage —><\C7 [ce|cs|calca|ce|ct L2t ]tio] o] 8] L7]
/
| - COL side key data -~ | < LEDpindata - |

SR : Outputs SR pin status. Pressing a key (low level) outputs “1” and
releasing the key (high level) outputs “0".
A “0” is output is the key is not pressed on low level.

R1~R7,C1~C7 : Outputs key data. Pressing a key outputs “1” and not pressing the
key outputs “0”, when on low level.

L7~L12 : Outputs parallel input data. Output “1” when the pinis on high lev-
el and “0” when it is on low level.

(2) LED resitor writing command

MSB LSB
loJo o1 u[tmmfuo]jiefw|7|e][s |4 |13]L2]L1]
| = Operating code — | - LED pin data - |
L1~L12 : Used for LED control. LED lights up with “1” and is unlit with “0”.
(3) LCD register writing command
MSB LSB
|1 [ 1] o] oJo4][03]o02]01[08]07]o06][05]04]03]02]01]
’ <« Operating — ‘ <« Common —» ‘ - Segment - ‘
code (Lc) Ls)
MSB LSB
|1 [ 1] o] 1[o4]o3]o2]ot[16]15]14][13][12]11]10] 09|
| <« Operating — | < Common — | - Segment - |
code (Lo Ls)
MSB LsB
1 [ 1] 1] ofo4][03]o02]01[24]23]22]21]20]19]18]17]
’ < QOperating — | < Common — ‘ - Segment - ‘
code (LC) (Ls)
MSB LSB
|1 [ 1 [ 1] 1o4]o03]o02]01[32]31[30]20]28]27]2]25]
’ < Operating — | < Common — ‘ - Segment - ‘
(Lo (Ls)
LC01~LC04 . Selects LCD common. “1” means select and “0” means do not se-
lect.

Segment control is active on the selected common, only.
Multiple commons can be selected simultaneously.

LS01~LS32 : Used for LCD segment control. Lights up with “1” and is unlit with
“o.
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(4) All LEDs, LCDs activate command

MSB LSB
[oJol1JofofofoJol*[*[*[*]x*][x]x]x]
|<— Operating code - \ - DON'T CARE —>|

Used to clear non-active status of all LEDs and LCDs.
(5) AllLEDs, LCDs non-active command

MSB LSB
o1 ]ofofofofoJol*[*[*[*]x*][x][x]x]
|<— Operating code - \ - DON'T CARE —>|

Temporarily turns off all LEDs and LCDs, while holding the LED and LCD register settings as they are.
LCD output changes to low level and the bias current channel is cut.
(6) Register reset command

MSB LSB
[oJoJoJofofofoJol*[*[*[x*]*][x]x]x]
|<— Operating code - \ - DON'T CARE —>|

Resets all LED and LCD resisters to “0”.
Clears stand-by mode.
Non-active status of all LEDs and LCDs changes to active status.
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BU8317KV

@Recommended method for inputting / outputting data
(1) Control command serial input

#WE |

—

e o ®
Fig. 5
State CPU Operation (#)
@ | Atstandby, WE = HIGH, SCK = LOW
%) WE set to LOW (write mode)
©)} Serial data is input sequentially to SD at falling edge of SCK
@ After all 16-bit data has been input, WE rising edge is supplied, and data is taken in internally.

(2) Key data serial output

#SCK |||||||||||||||||||||||||||||||||||||| || ||
ONNE) ® @
Fig. 6
State CPU Operation (#) BU8317KV Series Operation (%)

@ | Atstandby, RE = HIGH, SCK = LOW

@ KD goes LOW when key is pressed.

® RE set to LOW (read mode) (Key data setting)

@ Supplied sequentially at rising edge of SCK Serial data is output from SD in sequential order.
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@Standby mode
(1) Setting the standby mode
* The standby mode is set by setting RE to L and WE to L.
¢ Oscillation stops and the line current falls to an extremely low level.
e The contents of the LED and LCD registers are reset (all data cleared to 0), and all LEDs and LCDs are
turned off.
e The LCD output goes LOW, and the bias current channel is cut off.
e The only effective key input is the SR key; no input is accepted from the keypad.

(2) Cancelling the standby mode
¢ The standby mode is cancelled by executing the register reset command.
* Setting SR to LOW in any state other than RE = LOW and WE = LOW immediately cancels the standby
mode.
« Setting SR to LOW when RE = LOW and WE = LOW initiates oscillation but does not cancel the standby
mode. Setting SR to HIGH stops oscillation once again.(If “on debounce” is valid for the SR key and KD
has output a LOW level, oscillation continues until an “off debounce” becomes valid.)

Standby mode setting example

Rx * Cx | Pressedl Pressed|
- | |*
o L | | |

RE | Data read

08C3 W %

® @ ® @ ® ® 0

Fig. 7

(DAt RE = LOW, WE = LOW, the standby mode is set, and oscillation stops.

(@ In standby mode, no input is accepted.

(3) Setting the SR pin to LOW initiates oscillation even in the standby mode.
(SR = LOW takes priority over RE = LOW, WE = LOW.)

(®When the SR pin is open (HIGH), RE = LOW and WE = LOW, so oscillation stops and the standby mode continues
to be effective.

(3) Setting the SR pin LOW initiates oscillation even in the standby mode.

(®When RE = LOW, WE = LOW is no longer true, the standby mode is cancelled, and oscillation continues even if the
SR pin is open (HIGH).

() Data is set in the output serial register at the falling edge of RE and when SR = LOW, and can be read.
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@Oscillation frequencies

=D P

@LCD drive wave forms

This is a time-shared drive system in
which 1/ 3 bias and 1/ 4 duty alternate
between two frames.

The figure at the right shows the drive
wave forms for the following conditions :
LCO1-LSxx : Lighted

LC02-LSxx : Not lighted

LCO03-LSxx : Lighted

LC04-LSxx : Not lighted

0OSCH 0sc2 0S8C3
L
—_— " CxRxLn9
T R Rx
Ri Cx Rx
Fig. 8
Frequency for 1 frame Frequency for 1 frame
vt
I I wt
LCo1 i Voo
\ VH™
| |
LCo2 | 1 | |
| |
| |
LC03 | | | |
| |
|
LCo4 | I
| | |
LSxx | | I L | |
| | |
Fig. 9
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@Configuring a booster circuit
This shows an example of booster circuit configuration for a VLCD pin, using the CPC and CPCB pins.

CPC

N L

cPcB I i GPCB
CPC | I
VLCD vLCD

R R I
L —
R

Two-stage configuration Three-stage configuration

Fig.10

@Configuring an LCD bias correction circuit
This shows an example of correction circuit configuration for the LCD output voltage, using the V3 pin.

VLCD

R
-

Fig. 11

nRaHm 307




Communication ICs BU8317KV

@Precautions when turning on the power supply
The power supply should be turned on when RE = LOW and WE = LOW, and the registers should then be reset using
the register reset command.

@Precautions concerning data input and output o 1 1 0
(1) Serial output of key data when several keys are OC1R1 TeeT
pressed at the same time is as shown at the right.
1 R2
The key data when 1. and (1) are pressed at the 1 R3
same time is the same as the key data when 2. and .
0 R4

3. are pressed at the same time.

Fig. 12

(2) Ifthe LED and LCD registers are rewritten, all of the bits should be written, and not just the pertinent bits.

L12 L11 L10 L9 L8 L7 L6 L5 L4 L3 L2 L1

(Example) Contents of LED

'
To change L3 from "0" to "1"
'

Data written
to LED register ‘ o 6 o 0o 0 O o0 0 1 1 1 0 ‘

@Electrical characteristic curve @External dimensions (Units: mm)

300

200 14.0%03
12,0402

OPERATING CURRENT : oo (xA)

IncludingLCW}/
SE g 40
100 N E
o| o BE
H| E
2| e
I
B Without LCD driver 80 B E o1
1 ! |
C() 1 2 3 4 5 6

POWER SUPPLY VOLTAGE : Voo (V) §
Fig. 13 Operating current vs. i R
power supply voltage S
characteristic
VQFP80
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