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SHARP LZ9GF16

@®Handle this docusent carefully for it contains material protected by international copyright lav,
Any reproduction, full or in part, of this material is prohibited without the express written
peraission of the coapany.

@When using the products covered herein, please observe the conditions written herein and the precautions
outlined in the following paragraphs. In no event shall the company be liable for any damages
resulting from failure to strictly adhere to these conditions and precautions.

(1) The products covered herein are designed and manufactured for the following application areas.
When using the products covered herein for the equipment listed in Paragraph (2), even for
the following application areas, be sure to observe the precautions given in Paragraph (2).
Never use the products for the equipment listed in Paragraph (3).
- 0ffice electronics
» Instrumentation and measuring equipment
- Machine tools
« Audiovisual equipment
« Hooe appliances
- Communication equipment other than for trunk lines

(2) Those contemplating using the products covered herein for the following equipment which demands
high reliability, should first contact a sales representative of the company and then accept
responsibility for incorporating into the design fail-safe operation, redundancy, and other
appropriate measures for ensuring reliability and safety of the equipment and the overall system.
« Control and safety devices for airplanes, trains, automobiles, and other transportation equipment
- Mainframe computers
- Traffic control systems
+ Gas leak detectors and automatic cutoff devices
+ Rescue and security equipment
- Other safety devices and safety equipment, etc.

(3) Do not use the products covered herein for the following equipment which demands extremely
high performance in terms of functionality, reliability, or accuracy.
 Aerogpace equipment
- Communications equipment for trunk lines
« Control equipment for the nuclear power industry
+ Medical equipment related to life support, etc.

( 4 )Please direct all queries and comments regarding the interpretation of the above three Paragraphs
to a sales representative of the company.

@Pliease direct all queries regarding the products covered herein to a sales representative of the
company.
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1. Introduction

This data sheet is to introduce the specification of LZ9GF16,
timing control IC for TFT-LCD module.

The functions and the uses . :
Timing control IC for 5° size and 5.6 size TFT-LCD module

Horizontal frequency driver{NTSC:600 divided frequency /PAL:604 divided frequency) and
phase comparator circuit for the PLL circuit are built in.

By adding voltage Controlled Oscillator(VCO) and Low Pass Filter(LPF) to this IC to make the
PLL circuit, following signals synchronized with input composite sync.
Signal (SYNI) and vertical sync. Signal(VIN) conforming to NTSC or PAL are generated.

1) Driving signal for source driver : CLD, SPD

2) Control signal for source driver : CTR, DIS

3) Driving signal for gate driver : CLS, SPS

4) Control signal for gate driver : LOWO

5) Control signal for gate driver power supply making : GPS

6) Polarity alternating signal for common electrode driving signal : FRPT

7) Polarity alternating signal for video signal : FRPV

8) Control signal for the backlight PWM brightness control : CHK
[1lustration of comtrol circuit : See fig. l-a ~ 1-¢
Input/Output signal timing chart for above cases : See fig. 2-a ~ 2-]

2. Feature

Process . CMOS

Wafer substrate : P-type silicon substrate

Package (pin & type) : 48QFP (0.75mm pin pitch)

(material) : Plastics
Operating Temperature : =30°C ~ +85°C
Propagation delay time : 0.9ns/gate

(Condition : 2-input NAND, Fanout=2, wire length=2mm,
supply voltage=5V, Operating temperature Topr=25°C)

*REMARK
Not designed or rated as radiation hardened.
You cannot rewrite the program.

M 41480798 002827k 049 WA
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3. Pin Assignment

PIN No. 1/0 Signal Name PIN No. 170 Signal Name
T 1CS VIN 25 01N SPD
2 0RZ CVOP 26 02M CLD
3 ICS CVIN 27 0SC0 0SC0
4 ORZ DVOP 28 0SCB 03C1
5 0RZ FRPT 29 0RZ SAMO
6 0RZx2 GPS 30 - w
7 - GND 31 - ()
3 T0CUZM  |EXCL 32 ICT TESTI
9 ICS SYNI 33 ICS LOWI
10 T0CURZ _ |HSY 34 TOCURZ _ |FRPV
i§] TOCURZ  |VSY 35 ICU RESH
12 0RZ DIS 36 TOIN PDP
13 0IM TESTO 37 IC3 RESY
14 ICU NTPC 38 ICU TESTI
15 ] VRVC 39 ICU TESTI
16 ICU HRVC 40 0RZ 1R
17 ORZ CHK 41 0R7xZ2  |HR
18 ICU TESTI 42 IC0 CLOC
19 ORZ TESTO 43 ICU CLKC
20 ORZ VR 44 ICO TESTI
21 0RZ SPS — 45 (1] SAMC
22 O0RZ CLS 46 ICS BLKI
23 0RZ LOWO 47 ORZ BLKO
24 ORZ CTR 43 ORZ SYNO

ICU
ICS
O1M
02M
0RZ

ORZx2

TOIM
10CuU2M
10CUBZ

0SCB
05C0

Vi
GND

: Input buffer CMOS level with PULL UP resistance R=250kQ
: Schmitt-trigger Input buffer CMOS level

: Qutput buffer 1,=0.8mA

: Output buffer 14,=1.6mA

. Slew rate controlled Output buffer 1,=80uA

: Slew rate controlled Output buffer 14=160A .

ORZ X2 buffer is connected two ORZ buffer in parallel.

: Tri-state Output buffer [¢=0.8mA
: Bidirecional buffer CMOS level with PULL UP resistance R=250kQ,

: Slew rate controlled Bidirecional buffer CMOS level

with PULL UP resistance R=250kQ, [4=80xA

: Oscillator Bidirecional buffer with oscillation stop control
: Oscillator Output buffer 1y=1.6mA

: Power supply pin

: Earth pin

This Materi al

WM 8180798 0028277 TAS WN

Copyrighted By Its Respective Manufacturer




SHARP LZ9GF16

4, Explanation of Input / Output signal .
PIN No.| Signal Name Explanation 1/0
1 VIN Vertical sync. Signal input {Positive) 1
2 CvoP Vertical sync. Signal Qutput for Count Down circuit 0
3 CVIN Vertical sync. Signal input for Count Down circuit 1
4 DYOP Vertical sync. Signal output for digital separator circuit (Positive) 0
5 FRPT Polarity alternating signal cutput for cosmon electrode driving signal 0
6 GPS logic pals output for gate driver power supply saking 0
7 GND Ground -
8 EXCL Input / Output for outside Clock signal /0
9 SYNI Composite sync. signal input I
10 HSY Internal horizontal sync. signal output (Negative) 1/0
11 VsY Internal vertical sync. signal output (Negative) 1/0
12 DIS Control signal output for source driver 0
13 TESTO Monitor signal output for test 0
14 NTPC Terminal for display mode change NTSC or PAL [Notel) 1
18 VRVC Input for the Vertical scanning direction setting [Note2) [
16 HRVC Input for the horizontal scamning direction setting [Note3] 1
17 CiK Output for signal of backlight brightness control 0
18 TEST! Input terminal for test [Note4) I
19 TESTO Monitor signal output for test 0
20 IR Scanning setting input for gate driver 0
21 SPS Besetting signal output for gate driver 0
22 CLS Clock signal output for gate driver 0
23 LOw0 Control signal output for gate driver 0
24 CTR Control signal output for source driver 0
25 | SPD Starting signal output for source driver 0
26 CLD Clock signal output for source driver 0
27 05C0 Qutput for clock ascillator circuit 0
28 0sct Input for clock oscillator circuit I
29 SAMO Contral signal output for source driver 0
30 Vip Pover supply voltage o
3 GND Ground _ -
2 TEST! Input._terminal for test (Note4] A__ I
3 LOWI Input for initial reset signal Lo
[ 34 | FRPV  Polarity alternating signal output for video signal 0
3/ RESH . Horizontal counter resetting input ([NoteS] I
36 PDP Output for phase comparative signal of PLL circuit 0
| 37| RESV Vertical counter resetting input [Note6] I
a8 TESTI Input terminal for test _(Note4 I
39 ) TESTI Input terminal for test  [Note4 1
| 40 THR Horizontal scanning_setting output for source driver 0
| 41 | R Horizontal scanning setting output for source driver L 0
42 | cLoC Input for EXCL signal output setting [Note7) 1
43 | CLKC Input for EXCL, HSY and VSY signal input / output setting [Note8] I
4 | TESN Input terminal for test [Note4] I
| 45 ! SAMC iTerminal for sampling mode setting [Note9] 1_ .
46 BLKI Input for phase comparative signal of PLL circuit. I
o Input for delay signal of BLKQ
47 BLKO Output for phase comparative sigmal of PLL circuit 0
o Signal shall be inputted to BLKI through delay circuit [Notei0]
48 SYNO Composite sync. signal output for vertical sync. separator signal (Positive) 0

EE 4140798 0028278 911 WA
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[Notel} NTPH=H : NTSC method
NTPC=L : MBK-PAL method
[Note2) VRVC=H : Normally (Positive scamning)
VRVC= : Reversal (Negative scanning)
[Noteld} HRVC=H :+ Normally (Positive scanning)
HRVC=L : Reversal (Negative scanning)
(Refer : 9, Scanning direction setting)
{Noted] Normal state : H level
{Note5] RESH=H : Normally
BESH=L : forcible reset
[Note6} BESV-H : Normally
RESY=L : forcible reset
[NoteT] CLOC=H : L level output
CLoC=L : H level output
[Note8] CLKC=H : EXCL, HSY, VSY terminals become output mode
CLKC=L : EXCL, HSY, VSY terminals become input mode
(Noted] SAMC=H : It is the independent data-sampling timing at RGB
SAMC=L : It is the simultaneous data-sampling timing at RGB dots
[Note10] Horizontal display position is changed by delay time

MR 84140798 0028279 &556 HH
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5. Absolute Maximum Ratings

Parameter Symbol Rating Uni
Supply voltage Vo -0.3~+6.0 v
Input voltage Vi <0.3~Vp+0.3 y
Output voltage Vo -0.3~Vpy+0.3 v
Oerating temperature Topr -30~1485 C
Storage temperature Tstg -55~+150 *C
6. Electrical Specification

6-1 Operating conditions

Parameter Symbol | min typ nax Unit
Supply voltage Voo 4.5 5.0 5.5 y
Operating temperature Topt -30 - +85 *C

[Note] Input/Output terminal of TESTI, TESTO should be used under the following conditions.
Signal Name 1/0 Used condition
TESTI 1 {Fixed H level
TESTO 0 |Comnected GND by 0.1,, capacitor
6-2 Electrical characteristics
(Vp=t5V+10%, Topr=-30~+85°C)

Parameter Symbol Test condition min typ max unit $
Input *High® voltage Vi 3.5 y )
Input *Low” voltage Vi 1.5 \
Input *High® voltage Vi . . 3.7 v
Input "Low” voltage Vr- Sclh:httt]’t;:';ég:r 1.0 v 2
Hysteresis voltage Vi, - Vi P 0.2 : v
Input "High® current [ Ty | Vi=Vp © 1.0 ud | 4
Input “Low” current [ Ty | V=0V f1.0 1A
Input ~High® current [ Tip | Vi=¥w L 2.0 sA_|
Input *Low” current | Tz | o yEv 5.0 © 75,0 | uA
Output “High” voltage Vot Ig=-1.6mA 4.0 \ 5
Output *Low” voltage Vout Ta= 1.6mA 0.4 i T
Output *High” voltage : Vorz Iq=-0.804 4.0 Yo
OQutput "Low™ voltage Yous In= 1.6mA 0.4 vl
Output “High" voltage : Vo _[y=-0.4nA 4.0 I A
Output "Low™ voltage Vs Iy= 0.8mA 0.4 & V_ | _
Output *High” voltage : Vons ly=-800c4 4.0 L Vg
Output “Low” voltage | Vous Ig= 80uA I 0.4 1 V J'
Output *High” voltage ; Vous  Iy=-1604 4.0 | . LV g I
Output "Lov” voltage | Vas i lo= 1604 | oA v T
Output “Low” voltage _| Vos 1 Iy= 3.20A ; 04 vV | 10
Output leakage current : [ 1o 1 } High impedance j D10 D A b1

#1: Applied to input pins (ICU) and Bidirecional pins (OSCB, IOCU2M, [OCURZ)
input mode

#2: Applied to input pins (ICS) .

#3: Applied to input pins (ICS) and Bidirecional pin (0SCB) input mode

#4: Applied to input pins (ICU) and Bidirecional pins (I0CU2M, IOCURZ) input mode

#5: Applied to output pin (0SCO)
(0SCO : under the condition the input level of OSCB (input mode) = Vi or OV )

#6: Applied to output pin (02M) and Bidirecional pin (IOCU2M) output mode

$7: Applied to output pins (01M, TOIM)

#8: Applied to output pins (ORZ) and Bidirecional pins (IOCURZ) output mode

#9: Applied to output pins (ORZx2)

£10:  Applied to Bidirecional pin (0SCB) cutput mode

#11: Applied to output pin (TOIM)

HN 3180798 0028280 57T mu
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7. Condition for signal input
7-1 In case of using PLL circuit (CLEC=H)

Clock input : 0SC!

Parameter Symbol min typ max unit reparks
Input frequency /T, 9.4 MHz
Duty ratio Toa/To 40/60 50/50 60/40 %
Composite (Horizontal) sync. sigmal (Positive) : SYNI
Input condition resarks
Base on NTSC(M) systea NTPC=H
Base on PAL(B, G) system NTPC=L
Horizontal sync. signal ; VIN
Parameter Symbol min typ Bax unit resarks
NTSC fvm f m/ 284 fm/ 264 fm/ 258 kHz NTPC=H
Input frequency PAL T4(P) T/ 384 /312 Fon/ 304 iz NTPC=L
Pulse width Tva 65 600 s
HSY-VIN phase differnce Ty 16 58 S [Notel]
[Notel] Timing of VIN input to be specified. (See fig. 2-h)
[Note2) £syn=SYNI (composite sync. signal) input frequency (unit : kHz)
(Note3) In case of no VIN input, vertical counter inside of IC is reset

automatically based on fgn/284 (NTPC=H), fuz/344 (NTPC=L).

[Note4] After VSY falling, VIN input is invalid during the period of
192H(NTPC=H), 22TH(NTPC=L). (1H=1/ fgn)

However, the case of VSY falling by automatic reset is exceptional.

Input LOWI, RESH and RESV )
Input Vy, through and integration circuit(Control circuitry example : refernces)
with tollowing value(T ,),
or please input the Low level after Vp turning on by this period system reset.
Symbol | min typ  max Unit |
T, . 20 100 | ns :

BN 8130798 0028281 406 WM
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7-2 In case of input outside sync. signal (CLKC=L)

1) Outside clock input : EXCL
Parameter Symbo! ain typ max Unit resarks
18.2 18.9 19.6 WHz SAMC=]
Input frequency;  FCLI 6.0 5.8 7.8 Wiz SANC-L
Hi Pulse width T 20 ns
Lo Pulse width Twn 20 ns
Rising time Tl [ ns
Falling time Tw ns
2) Borizontal sync. signal (Negative) : HSY
Paraseter Symbol min typ max Unit remarks
Tn./1230 ,/1200 fa/1170 iz SAWC=H
Input frequency fu /455 £0,/435 £,/305 T SANCL,
Pulse width T 1.0 4.7 4.8 8
Rising tise Tan 0.05 9
Falling time Tan 0.05 JI7E
3) Vertical sync. signal (Negative) : VSY
Paraseter Symbol min typ mAX Unit remarks
Toput frequency T 50 fy,/262 /258 Hz
Pulse width Ty 1 K] 5 H
4) Input signal timing
Parameter Symbol min typ max Unit remarks
R Data setup time tsnm 25 ns
EXCL-BSY [t old time Tt 2 ns (Note5]
2 Data setup time L 1.0 78]
HSUVSY  [Tata hold time ooz ) s (Notes] |
[Note5) In case of outside sync. signal input mode, it show EXCL and HSY timing.
In this case HSY input signal is brought at the rising timing of EXCL input signal.
[Note6) In case of outside sync. signal input mode, it show HSY and VSY timing.

In this case VSY input signal is brought at the rising timing of HSY input signal.

mE 3180798 0028282 342 1N
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In case of using PLL circuit , using output vertical sync. signal of digital separator and CLKC
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10. Cutline dimension
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NAME QFP48—P'—1010 LEAD FINISH | PLATING | NOTE Plastic body dimensions de net include burr
MAr | of resin. :
DRAVING NO. | AA873 UNIT | mm
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