KS0104 CMOS DIGITAL INTEGRATED CIRCUIT

80 CHANNEL SEGMENT DRIVER FOR T
LCD DOT MATRIX LCD 100 QFP

The KS0104 is a LGD driver LSl which is fabricated by low power
CMOS high voltage process technology This device consists of
80 bit bidirectional shift register. 80 bit data latch and 80 bit driver
(refer to fig 1).

FUNCTION

« Dot matrix LCD segment driver with 80 channel output
e Input/Output signal
— Input: 4 bit parallel display data, control pulse from
controller and bias voltage (V1, V3, Va, Veg)
— Output; 80 channel waveform for LCD driving.
« Power down function to make power consumption low.

FEATURES
» Power supply voltage: +5V+10%
« Supply voltage for display: —8~ —28V

« Parallel data processing (4 bit)

1 1
e Applicable LCD duty: - ~ — -
68

¢ Interface 256

F driver |
‘ coM ‘ SEG (cascade) |
| KS0083,KS0103 Other KS0104 ‘

* High voltage CMOS process
* 100 QFP and bare chip available.
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Fig 1. KS0104 Functional block diagram
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KS0104 CMOS DIGITAL INTEGRATED CIRCUIT

PIN CONFIGURATION
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Fig. 2. 100 QFP Top View
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KS0104

CMOS DIGITAL INTEGRATED CIRCUIT

MAXIMUM ABSOLUTE LIMIT (ta=25°c;)

T

Characteristic Symbol Value Unit ;
Power supply voltage ! Voo —-0.3~6.0 \ I
Driver supply voltage Vicp 0~30 v
Input voltage Vin J —0.3~Vpp+0.3 \
Operating temperature Tope } —20~v+85 °C ‘
Storage temperature Tstg I —55~4150 °C
Voltage greater than above may result in damage to the circuit.
Veo(Vi) o — +v
v. =
— 3
>
to LCD panel S8y KSC104 v: [
ViV OV Ve
\Ji Ve [ N } Vi<Vep
ELECTRICAL CHARACTERISTICS 77
DC Characteristics (vop=5V+10%, Vss=0V. Ta=25°C, C_ = 15pF)
Characteristic ‘\ Symbol ‘ Test Condition ‘ Min | Typ Max l Unit
i
— . — 55
Operating Voltage Voo 4.5
Vpp-VEs — 8 — 28
l oo-VeE ! v
\ — 0.8V — —
Input Voltage {* 1) " - oo - S
| e — — — | 0.2Vpp
| Vin=Vpo, Vop=5.5V — — 1
Input Current (* 1) IH (=YD, VoD uA
|\L V|H:0V, VDD=5A5V —_— _— -1
V lo=—0.2mA, Vpp=4 5V Vpp—0.4 — —
Output Voltage (*2) o © po oo - Y
VoL lo=0.2mA, Vpp=4.5V -— — 0.4
On resistance (* 3) Ron Vpo-Vee=23V, Vpp=4.5V *4iVn-Vol=0.25V — ;2 4 k2
 Supply current (*5) lopsey CL2=1MHz ‘ Display data is not processing | — — 200 uA
oo Vpp=5.5V Display data is processing — — 3 mA
v Vpoo-VEe=26V  Current on V4. V3, V4 Vge pins — — +100 uh
i Input capacitance Cl | f=1MHz — 5 - | pF f
*1; Applicable pin; CLy CLo, El, EO, Dyo-Dg SHL, DISPOFF, M
*2: Applicable pin; El. EQO
'3 Appicable pin: S1-Sag
Vo=Vop-Vre. V3=13/15 (Vop-Vee), V4a=2/15 (Vop-Vee), Vop=V1
“0, uisplay data 1010-M=40Hz
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KS0104 CMOS DIGITAL INTEGRATED CIRCUIT

AC CHARACTERISTICS (Vpp=+5+10%, Vss=0V, Ta=+25°C, CL=15pF)

Caracteristic Symbol Test Conditions Min Typ Max Unit
Clock frequency foL Duty=50% 3.4 — —_ MHz
Clock, pulse width tw 100 — —
Clock rise/fall time fer — — 50
Data set-up time tsu 50 — —
Data hold time toH 80 — —
Clock-CL4 time teL 200 — — ns
CL1 set-up time tcsu 90 —_ —
CLy-clock time tok 200 — —
. ) EO Output 224
Propagation delay time t SRR — —
pag y er- ET Output 224
EO, E! set-up time tesu EO Input 70 — —
El Input 70
ter
tw 1y I tw
- 0.8Vpp \ 0.8Vpp
Clz _/  0-2Vop 0.2Voo
b tsy —— SR -
0.8Vpp
Do~ X oo X X
tesu
tesu
oL / 0.8Vpp N ek
CL1 p \ 0.2Vpp
tw
ter ter

0.8V,

o /TN
ry
e teHL
EOQ, El{Output) 1e
/ 0.2Vpo
» trsu ——y
El, EO(Input) / ’

Fig. 3. Timing characteristic
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KS0104

CMOS DIGITAL INTEGRATED CIRCUIT

PIN DESCRIPTION

Pin(No) ‘

Input

| name Function Interface
output
7M7 Power supply For logical circuit {(+5V+10%) Power
] 7\&57(&2) OV (GND}
VEg(33) ! - For LCD drive circuit )
V1,V Input LLCD driver output Bias supply voltage terminals to drive the LCD. Power
Vi, voltage level Bias voltage divided by the resistance is usually
i (34-38) o | used as supply voltage source. (refer to note I) ]
S1~Sgo output LCD driver output Display data output pin which corresponds to the respective LCD
(1-30, latch contents
51-100) One of V4, V3, V4 and Vee is selected as a display driving
voltage source according to the combination of the latched data
" level and M signal (refer to; note 2)
CL2 (47) input data shift clock Clock pulse input for the 4 bit parallel shift register. The data is controller
shifted to 80 bit shift register at the falling edge of the clock
pulse. The clock pulse, which was input when the ENABLE FiF
1 - is not active condition, is invalid.
M (38) input alternate signal Alternate signal input pin for LCD driving. controiler
for LCD driver Normal frame inversion signal is input
| output L ) )
CLI (49) input data latch clock The signat for latching the shift register contents is input to this controller
terminal.
s CL1 pulse “H" level initializes ENABLE F/F
DISPOFF input output level control Control input pin for display data output level (S1~Sgg). V1 controlier
(39) level is output from S1~Sgp terminal during “L” level input.
LCD becomes non-selected by V. level output from every
- | B output of segment drivers and every output of common drivers.
SHL(41) | Input Data
0. 8 (nput interface EO and El can be used as either input terminal or output
(31 '50) Output terminal according to the condition of SHL.
' The shifting direction of each data, Dg~vD3, the I/O condition of
EO and El, and the condition of SHL are described in the table
below. (refer to note 3}
R Display data o
SHL )
pin Vo shift direction Description
EO Input Do; S1—>Ss5>S77 | Input terminal to ENABLE F/F of KS0104
] L D1, Sp—Ss—S7s ] 7 L
B Output sz S3>87579 Output terminal of ENABLE F/F. El is connected
D3; 8455380 to next KS0104's EO when the KS0104’s are
connected in series (cascade connection)
— : r -
El Input Do; S80*S76>S4 . Input terminal to ENABLE F/F of KS0104
ED | Output H B‘f 2792275;’23 | Output terminal of ENABLE F/F.
D2j 878*874*82 EOC is connected to next KS0104's ET when
30 STTTOTITS the KS0104's are connected in series
(cascade connection)
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KS0104 CMOS DIGITAL INTEGRATED CIRCUIT

PlN DESCR'PT'ON (continue)

Pin{No) Input name Function Interface
output
Do~D3 Input Display data input Display data input pins for 4 bit parallel shift register and its is controller
(43-46) input synchronized with the clock pulse.
The combination of Do~vDg3 level, M signal, Display data output
level and the display on the LCD panel is described on the table

below. (DISPOFF=H)

Do~vD3 | M | Display data output level | Display on the LCD
L Lm B \/;7 QOFF
: H L o V4 7777776N ‘
1 L ’ H 7 Vs - OVFfr-‘W ]
1 H oW Vee on |

*NOTE 1
The below figure shows when the bias voltage is divided by the resistor (1/15 Bias, 1/200 Duty)

Voo
o

C Vop
| O v,
3
— Vs (to KSO103)
iR S1-Sa0 to LCD Panel
<
i  va
:E 11R KS0104
— d v
$R
3
1t V3 (to KS0103)
:i R V1, VEE J Selection level
4 v —- S
1! — Vee V3, V4 Non-selection level
2 Vss
/1;/— 18~ =20V /j:
7 '
*NOTE 2 Truth tabte
M Latched data | DISPOFF Output level (S4-Sgp)
\ L L ‘ H v3
T L H } H | V1
} H L H v4
| H H L H VEE
X X ’ L V1

= -
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KS0104 CMOS DIGITAL INTEGRATED CIRCUIT

*NOTE 3

¢ EO and EI pins working as input terminals.
ENABLE F/F stops Display Data In at “H" level input. ENABLE F/F starts Display data In at “L” level input.

¢« ED and El pins working as output terminals.
These terminals are set to the “H’ level immediately after ENABLE F/F is initialized by the load pulse. Upon completion
of 80-bit serial/parallel conversion using the shift clock input from the CL2 terminal, these terminals are then set to the
“L level.
The operation of ENABLE F/F is terminated and held unchanged until the next load pulse is detected.
(For cascade connection, refer to the application circuit drawing.)

POWER DOWN FUNCTION

In order to reduce the power consumption, in case of cascade connection, K80104 has a “power down function™.

= i Enabl L
El ‘ Enable input ‘ € )
| . Disable H |
£ Enable output EO of N th driver is connected to Ei of
{N+1) th driver KSO104

CL1 I ‘ 5 P 44 I '
1 2 19 20 1 2 19 20 20
ce [} vy, rvririvrv,ryrt g ,rirt

1st Ei(Input) ‘“ ” Py

1st EO(output) I i 1 . ; l_

1 2 19 20

SHIFT CL2

S N l_.4,_] L1 » “ 1
44 7

2nd Ei(Input) + 1

2nd EO({Qutput) I 77 | »
SHIFT CL2 . I | I I
§ f——] L—] l <5

SHL = “H" (Ei=Input EO=0utput}
First KSO104's EO should be connected to second KS0104's El.

Fig 4. Timing Characteristics. (cascade connection)
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KS0104 CMOS DIGITAL INTEGRATED CIRCUIT
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CMOS DIGITAL INTEGRATED CIRCUIT

KS0104

APPLICATION CIRCUIT
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