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1. Introduction

This data sheet is to introduce the specification of LZ9FC22 , timing Control I1C for TFT - LCD module.

Applicable TFT-LCD module : QVGA (Portrate / Landscape) pixel type module

Functions: Timing Control IC for TFT-LCD module

(1)By inputting Clock signal, Horizontal sync. signd, Vertical sync. signal, the following signals
Synchronized with above signal are generated;

(A)Driving signal for source driver :CLK,SPL,SPR,LP,PS
(B)Driving signal for gate driver :CLS,SPS

(C)Signa for common electrode driving signal preparation ‘REV

(B)Signal for standard voltage preparation ‘REVVO

(2)Horizontal and Vertical reverse scanning function

Input/Output signal timing chart for above ceses : See Fig.l. Fig.2. Fig.3.
Outline dimensions . See Fig4.

2. Feature

Process : CMOS
Wafer substrate . P-typesilicon substrate
Package : 72QFP(0.5mm pin pitch)
Operating Temperature . -30 ~ +85
Propagation delay time . l1ng/gate

(Condition : Vbb=3.3V, Topr=25 )

*REMARK
Not designed or rated as radiation harded



3. Pin assignment
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Pin No. /0 Signd Name  |Pin No. /O Signa Name
1 IC DCLK 371 O3M CLK
2 ICU SETR 38 - GND
3 IC RO 39| O2M OB5
4 IC R1 40 O2M OB4
5 IC R2 411 O2M OB3
6 IC R3 421 O2M OB2
I IC R4 431 O2M OB1
8 IC R5 41  O2M OBO
9 - GND 45 - VDD
10 - N.C. 46 - GND
11 IC GO 471 O2M 0G5
12 IC Gl 48] O2M 0G4
13 IC G2 49| O2M 0G3
14 IC G3 501 O2M 0G2
15 IC G4 51 O2M OGl
16 IC G5 52 O2M OGO
17 ICU TEST 53 - GND
18 IC BO 54 O2M OR5
19 IC Bl 55| O2M OR4
20 IC B2 56| O2M OR3
21 IC B3 571 O2M OR2
22 IC B4 58] O2M OR1
23 IC B5 59 O2M ORO
24 ICU TEST 60 - GND
25 ICU HREV 61] TO2M CLS
26 ICD ENAB 62| TO2M SPS
27 - VDD 63 - VDD
28 - GND 64 - GND
29 ICU TEST 65| TO2M UBL
30 O2M REV 66 ICU VREV
31 O2M REVVO 67 IC TEST
32| O2M PS 68 IC SIZECO
33 _TO2M SPR 69| O2M MOD
34 O2M LBR 70 ICU REM
35| TO2M SPL 71 IC HS
36| O2M LP 72 IC VS
IC :Input buffer CMOS level
ICU  :Input buffer CMOS level with PULL UP resistance
ICD  :Input buffer CMOS level with PULL DOWN resistance
O2M  :Output buffer IOL=0.8mA(VDD=3V)
TO2M :Tri-state Output buffer IOL=0.8mA (VDD=3V)
VDD  :Power supply pin
GND :Eathpin
N.C.  :Non Connection pin



4, Explanation of input/Output signal
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Pin Ng Sgnd Name | Explanaion /1O
1] DCLK [Input termind for dataclock sgnd I
2| SETR [Input termind for control signd for PS (SIZECO ="L" to the apploication) I
3 RO Input termind for red datasgna (L SB) I
4 R1 Input termind for red datasignd I
5 R2 Input termina for red datasigna I
6 R3 Input terminal for red datasignal I
7 R4 Input termind for red datasigna I
8 R5 Input termind for red datasgna (M SB) I
9 GND Ground -

10 N.C. Non connection -
11 GO Input termina for green datasigna (L SB) |
12 Gl Input termind for green datasignd |
13 G2 Input termind for green datasignd |
14 G3 Input termina for green datasigna |
15 4 Input termina for green datasigna I
16 G5 Input termind for green datasgna (M SB) |
171 TEST |Input termind for test normd saeH leve |
18 BO Input termind for blue datasigna (L SB) |
19 Bl Input termina for bluedatasignd |
20 B2 Input termind for blue datasigna I
21 B3 Input termind for blue datasgna |
22 B4 Input termind for blue datasgnd |
23 B5 Input termina for blue datasignd (M SB) |
24|  TEST |Input termind for te (normd sateH leved) |
25| HREV |Input termind for setting up right/left reverse scanning |
Hlevd : Normd L levd : Reverse scanning
26 ENAB |Input termind for Sgnd to settle the Horizontd display position |
271 VDD Input terminal for Power Supply voltage -
28 GND Input termina for Ground -
2| TEST [Inputtermind for test (normd state:H level) I
30 REV Signd output for common eectrode driving Sgnd preparaion ©)
31l REVVO |Sgnd output for standard voltage preparation 0
32 PS Control signd output for sourve driver O
SPR Start sgna output for source driver o
(for right/lft reverse scannning, normdly high impedance)
LBR Output sgnd for right/left reverse scannning
HREV=H : H levd output O
=L : L levd output
SPL Start sgna output for source driver o
(for norma scanning. At right/left reverse scanning, high impedance)
LP Datatransferring sgna output for source driver O
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Fin Nd Sgnd Name| Explanaion /O
37 CLK Clock 9gnd output for source driver @)
38| GND |Ground -
39 0OB5 Blue datasgnd output for source driver(MSB) @)
40 OoB4 Blue datasgnd output for source driver O
41 0OB3 Blue datasgnd output for source driver O
42 0oB2 Blue datasgnd output for source driver @)
43 OB1 Blue datasgnd output for source driver O
44 0OB0 Blue data sgnd output for source driver(LSB) @)
45( VDD |Power Supply voltage -
46| GND |Ground -
a7 OG5  |Greendaasgnd output for source driver(MSB) @)
48 o4 Green data signd output for source driver @)
49 0OG3 Green data Signd output for source driver @)
50 0O&2 |Greendaasgnd output for source driver O
51 OGl |Greendaasgnd output for source driver @)
52 OG0 |Greendaasdgnd output for source driver(LSB) O
5 GND |Ground -
4 OR5 Red datasgnd output for source driver(MSB) @)
55 OR4 Red datasgnd output for source driver @)
56 OR3 Red datasgnd output for source driver @)
57 ORrR2 Red datasignd output for source driver @)
53 OR1L Red datasgnd output for source driver O
59 OR0 Red datasgna output for source driver(LSB) @)
60f GND |Ground -
61 CLS |Clock sgnd output for source driver O
62 S |Sat sgnd output for gate driver O
63] VDD |Powe Supply voltage -
64 GND |Ground -
65 UBL Output Sgnd for up/down reverse scanning

VREV=H : H levd output O
VREV=L : L levd outuput
66| VREV [Inputtermind for setting up up/down reverse scannning 0
(H:Normd L:Reverse scanning)
67 TEST [Inputtermind for text (normd date: L leve) I
63| JZECO [Input 9gnd for drive condition change
SZECO=H : Portrate QVGA(240RGB x 320) I
=L : Landscape QVGA(320RGB x 240)
69 MOD [Output Sgnd for gate driver @)
70 REM Input termind for resst Sgnd  (Givethe Sgnd thet becomes I
H levd fixation fromthe L levd a the time of the power supply input )
71 HS Input termind for horizontd sync. Sgnd I
72 VS Input termind for vertical sync. Sgnd I
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5. Absolute M aximum Ratings

Parameter Symbol Rating Unit
Supply voltage VDD -0.3~6.0 Y
Input voltage Vi -0.3~VDD+0.3 Y
Output voltage Vo -0.3~VvDD+0.3 Vv
Operating temperature Topr -30 ~ +85

Strage temperature Tstg -55 ~ +150

6. Electrical Specifications

6-1.0Operating Conditions

Parameter Symbol Min. Typ. Max. Unit
Supply voltage VDD 2.7 3.3 3.6 \%
Operating temperature Topr -30 +85

6-2.Electrical Characteristics
(VDD=+2.7~+3.6V, Ta= -30 ~ +85 )

Parameter Symbol Test conditions Min. Typ. Max. Unit
Input "Low” voltage ViL1 0.3x VDD \%
Input "High” voltage VIH1 0.7x VDD Y,
Input” High "current [ iH1 | | Vi=VDD(V) 1.0 MA |2
Input "High” current [ in2 | | Vi=VDD(V) 2.0 36.0 MA |3
Input "Low” current [lita] | VI= 0 (V) 1.0 HA |4
Input "Low” current [liLz] | ViI= 0 (V) 2.0 36.0 MA |5
Output "Low” voltage VoL1 | loLi= 1.6 (mA) 0.4 V |6
Output "High” voltage VoH1 | loH1=- 0.8 (MA) VDD-05 \Y,
Output "Low” voltage VoL2 | loL2= 0.8 (mA) 0.4 V
Output "High” voltage VoH2 | [oH2= - 0.4 (MmA) VVDD-05 Vv
Output Leakage current | | 1oz | | High-impedance state 1.0 uA

*1 . Applied to Input pins (IC,ICU,ICD)
*2 . Applied to Input pins (IC,ICU)

*3 . Applied to Input pins (ICD)

*4 . Applied to Input pins (IC,ICD)

*5 . Applied to Input pins (ICU)

*6 : Applied to Output pins (O2M,TO2M)
*7 . Applied to Output pins (O2M, TO2M)
*8 . Applied to Output pins (TO2M)
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7. Condition for signal input
(1) Portrate QVGA(240RGBx320) : SIZECO0 = H level

Parameter Symbol Min. Typ. Max. Unit
DCLK frequency |focik 45 6.8 MHz
HS frequency |fhs focLk/330 fock/254 | KHz

15 26 KHz
VS frequency |fvs fHs/440 fHs/332 Hz
50 80 Hz

(2) Landscape QVGA (320RGBx240) : SIZECO = L level

Parameter Symbol Min. Typ. Max. Unit
DCLK frequency |focLk 45 6.8 MHz
HS frequency |fhs focLk/440 fock/334 | KHz

12.5 20 KHz
VS frequency  |fvs frs/330 frs/248 Hz
50 82 Hz




1-1. Portrate type QVGA(240RGB x 320) (SIZECO=H leve)

(Te + 242) ~ 330DCLK
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Fig.1-1 Horizonta counter timing chart-a (ENAB sgnd : vdid)



1-2. Portrate type QVGA(240RGB x 320) (SIZECO = H level)

315 ~ 330DCLK

~

14DLK
50 ~120ns
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Fig.1-2 Horizontd counter timing chart-a(ENAB sgnd : L leve fixed)



2-1. Landscape type QVGA(320RGB x 240) (SIZECO =L leve)

(Te + 322) ~ 440DCLK
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Fig.2-1 Horizonta counter timing chart-a(ENAB sgnd : vdid)



2-2. Landscape type QVGA(320RGB x 240) (SIZECO =L levd)

HS

395 ~ 440DCLK
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Fig.2-2 Horizontad counter timing chart-b (ENAB sgnd : L leve fixed)
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3. Veticd counter timing chart

332H ~ 440H SIZECO =*“H"
248H ~330H SIZECO="L"

1H ~ 100H (TYP.3H) _; '

DATA G G G G G G G G G G G G G G G X
ST U N A W U A VA N A VO W A W A W A W A W A W A W A W A W A WA

8H SIZECO="H"
4H SIZECO="“L"

2H Vertical display period
—

SPS /
320H SIZECO="“H”"

240H SIZECO="“L"

<K
OH

Fig.3 Veticd counter timing chart
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Fig.4. Outline dimentions



