MITSUMI TFT Liquid Crystal Interface MM1288CQ

TFT Liquid Crystal Interface
Monolithic IC MM1288CQ

This IC was developed as an interface IC for video equipment having a small monitor. This IC performs Y
correction and polarity identification to convert RGB signals into TFT liquid crystal RGB signals. A common
inversion circuit and sync separation circuit are built-in.

Features

1. Power supply voltage +13V, OV or +5V, —8V
2. Built-in polarity ID circuit

3. Built-in y correction circuit

4. Common inversion circuit built-in

5. 2 input switch built-in

6. Built-in contrast adjustment circuit

7. Built-in sync separation circuit

QFP-48A

Applications

1. Navigation systems

2. Pachinko games (models with color TFT)
3. Videophones, conferencing systems

4. Game equipment

5. Others
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Block Diagram
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Pin Description
. . . Internal equivalent | . . . Internal equivalent
Pinno.| Pin name Function circuit diagram Pinno.| Pin name Function circuit diagram
1,6 14 | SYNCOUT | Sync output
11,12
13, 23 NC
24, 25
36, 37
38, 48 TIME . . Vel
53 15 CONSTANT Sync integration
4,7 | RGBIN RGB input Vel
8,9
16 SYNC IN Sync input Vee
5 GND GND pin é
10 | SYNCSEPIN Sync separation
input
17,18 CLAMP 2
44 | (RGB) Clamp E zj;/“
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Pinno.| Pin name Function In(t:?rrgl?ilt%?:é\ll'glrint Pinno.| Pin name Function In(t:?lrgalt%?:é\;gﬁnt
SUB OUTDCV G output
19,45/ coNTRAST | Subcontrast Vee 32 | DETECT | detection
43 | CONTRAST Contrast g% )% ?
34 | GAMMAp | Gamma
20 Veel Positive polariFy correction 1 Vee2
power supply pin 1
SUB .
21,42 BRIGHT Sub bright gg>\/(c 2
Adjust center
35 |CENTERDC
»p | COMMON gogargﬁn Vel voltage Vee2
DCVOLT | Ooperaung %
point adjustment
COMMON | Common Gamma
= INV inversion § R GAMMA2 correction 2 VeeZ
COMMON | Common §
2
i/ ouT output .
40 INV Inversion
CSg\/cd
COMMON Common
28 amplitude Vee2 ” ;
SWING adjustment 41 Vec2 Positive polarl‘ty
power supply pin 2
46 BRIGHT Bright
Vee?
29:;331 RGB OUT | RGB output Ve 2 g%
; L}]:( ) 47 SW Switch
wite Vet
Negative ﬁ
£ Vi polarity pin
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Note : GAMMA1, GAMMA?2 (Pins 34, 39)
DC voltage applied to these pins sets y correction DC voltage gain change point.

Output

INV (40PIN)

The primary color output (pins 29, 31, 33) and COMMON output (pin 27) are inverted according to the
inversion pulse input to this pin. When COMMON INV (pin 26) has Vcc2 potential, the relationships between

A

y correction

Output is given characteristics as shown at left
according to LCD panel characteristics.
Pins 34 and 39 adjust the slope change position.

the input, output and inversion pulse are as shown in the figure below.

RGB input

Inversion pulse

Primary color
output

1

COMMON output

Absolute Maximum Ratings [WER4XY)

ltem Symbol Ratings Units
Storage temperature gne -40~+125 °C
Operating temperature Torr -20~+85 °C
N Veel-GND 6 A%
Power supply voltage Vce2-VEE 15 A%
GND-VEE 10 \Y

Allowable loss 1 Pd1 500 mW

Allowable loss 2 Pd 2 1000* mW

*47mm 75mm X 0.8mm printed circuit board (glass epoxy) board mounted.
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Electrical Characteristics (Except where noted otherwise, Ta=25°C, All SW : A, Vcc1=5.0V,
Vce2=13V, GND=0V, Vee=0V, T16; SG1, T40; SG2, V46=3.5V)
Item Symbol Measurement conditions Min. | Typ. | Max. |Units
Vcc1 pin operating power

Veel 45 | 5.0 | 55
supply voltage range

Operating power supply voltage | Vcc2+2 10.0 | 13.0 | 140 | V

range when on power supply +2| Vee+2 GND A%

Operating power supply voltage| Vcc2+ 45 | 5.0 | 5.5 A%

range when on power supply VEE+ -85|-80|-65| V
Consumption current 1 Iecl Veel=5V 85 | 15.0 | mA
Consumption current 2 Icc2 Vee2=13V 17.0 | 22.0 | mA
e e Gy Measure ratio of SG3 and 17 B

T29, 31, 33 sine waves.
Measure T29, 31, 33 sine
Gvsw wave ratio when SW47 : 0.7 | dB

Voltage gain difference

between inputs SBW2~4, 7~9; B and VA7=0V and 5V
M T29, 31 i
Reversed/non-reversed T2~4,7~9; easuref 9,31, 33 sine
L Gvinv wave ratio when T40=0V 0.7 | dB
voltage gain difference SG3
. and 5V.
RGB voltage gain Adjust Va6 - - ure T29, 31, 33 sin
voltageg Gvres | sothatT29, | cosure s, ok, oosine 0.7 | dB
differences 31 and 33 wave ratio.
amplitude is SW43 ; B, V43=4.5V
Maximum voltage gain Gv max. P Measure SG3 and T29, 18 dB

V.
8 31, 33 sine wave ratio.

SW43 ; B, V43=4.5V
Minimum voltage gain Gv min. Measure SG3 and T29, 13 | dB
31, 33 sine wave ratio.
SW2~4, 19, 45; B, T2~4 ; SG3

Adjust V46 so that T29, 31 and 33
Subcontrast change Z1Gvsup | amplitude is 8V. Measure ratio between +1 dB
T29, 31 and T33 sine waves when V19
and 45 are 0.5~4.5V.

SW2-~4, 43 ; B, T2~4 ; SG3, V43=1.5V
Adjust V46 so that T29, 31 and 33
amplitude is 9V. Vary SG3 amplitude and
measure SG3 amplitude at the point
where T29, 31 and 33 signals start to be
saturated.

SW2~4, 43, 47 ; B, T2~4 ; SG4, V47=5V
Adjust V46 so that T29, 31 and 33
amplitude is 8V, and adjust V43 so that
T29, 31 and 33 sine wave amplitude is
5Vp-p. Vary SW47 in this state and
measure 1MHz spectrum change.
SW7-~9, 43, 47 ; B, T7~9 ; SG4, V47=5V
Adjust V46 so that T29, 31 and 33
amplitude is 8V, and adjust V43 so that
T29, 31 and 33 sine wave amplitude is
5Vp-p. Vary SW47 in this state and
measure 1MHz spectrum change.

Input dynamic range VINDR 1.5 | 1.9 Vr-p

Switch crosstalk Crsw




MITSUMI

TFT Liquid Crystal Interface MM1288CQ

Item

Symbol

Measurement conditions

Min.

Typ.

Max.

Units

Crosstalk between RGB

CrtrGB

SW2;B T2;SG4

Adjust V46 so that T33 amplitude is 8V,
and adjust V43 so that T33 sine wave
amplitude is 5Vr-r. Then measure the
difference between T33 and T29, 31
signals 1MHz spectrum. Measure in the
same way for G—B,Rand B—R, G.

dB

Output dynamic range (B—B)

VDRB-B

SW2~4 ; B, T2~4 ; SG4, V46=0.5V
Measure T29, 31 and 33 signals.

10

11

Ve-p

Output dynamic range (B—W)

VDRB-W

SW2-~4,43 ; B, T2~4 ; SG4, V43=4.5V
Adjust V46 so that T29, 31 and 33
amplitude is 9V and measure T29, 31 and
33 sine wave amplitude.

6.0

7.0

Vp-pr

Output center voltage

Ve

Adjust V46 so that T29, 31 and 33 amplitude is
0V and measure T29, 31 and 33 DC voltage.

6.3

6.5

6.7

Output center voltage change

AVe

Adjust V46 so that T29, 31 and 33 amplitude
is OV and measure the difference T29, 31 and
33 DC voltage when V35=5V and 8v

3.0

Bright change

Z VBRIT

Measure the difference between T29, 31 and 33
signal clamp levels when V46=0.5V and 4.5V.

10.0

13.5

Amplitude difference between
bright RGB signals

VBRITRGB

Adjust V46 so that T31 amplitude is 5.7V
and measure T29 and 33 amplitude ratio.

0.5

dB

Sub-bright change

A VsuBB

After adjusting V46 so that T29, 31 and 33
amplitude is 6V, with SW21 and 42 : B, vary
V21 and 42 between 8~10V and measure
the maximum value of the difference
between T31 and T29, 33 amplitudes.

Frequency characteristic

fmax.

SW2-~4, 29, 31, 33 ; B, T2~4 ; SG4
Adjust V46 so that T29, 31 and 33
amplitude is 8V, then adjust V43 so that
T29, 31 and 33 sine wave amplitude is
5Vr-p. Vary sine wave frequency at
measure cutoff frequency.

4.0

5.0

MHz

COMMON output amplitude

Vceom

Measure T27 amplitude.

6.0

6.5

Vp-p

COMMON output maximum amplitude

Vcom max.

SW28 ; B, V28=12V Measure T27 amplitude.

8.0

Vre-p

COMMON output minimum amplitude

Vcom min.

SW28 ; B, V28=0V T27 amplitude.

-0.1

0.1

Ve-p

COMMON output center
maximum voltage

Vco max.

SW22, 28 ; B, V22=5V, V28=0V
Measure T27 amplitude.

8.5

COMMON output center
minimum voltage

Vco min.

SW22, 28 ; B, V22=0.5V, V28=0V
Measure T27 DC voltage

4.5

Sync separation input
sensitivity current

Iis

Increase current flowing out on T10, and
measure outflow current when T14
voltage changes from high to low.

B

Sync separation output low voltage

VsyNL

Measure T14 voltage when 5V is applied to T10.

0.2

0.4

Sync input threshold voltage

Vrulb

Measure T14 inverted input voltage when
T16 voltage is changed from 0— 5V.

14

1.9

24

Sync input input current

I15

SW16; B Apply OV to T16 and measure 116.

-1.5

Subcontrast input current

118, 141

SW19, 45, 46 ; B
Measure 119 and 45 when V19 and 45 are
0.5V and 4.5V.

70

5 R <<
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Iltem Symbol Measurement conditions Min. | Typ. |[Max.|Units
L SW21,42,46;B
Sub-bright input current 120, 138 Measure 121 and 42 when V21 and 42 are 7.5V and 10.5V. 0 401 wA
. SW22; B
COMMON DC VOLT input current 121 Measure 122 when V22-0V. -100 pA
SW26; B
COMMON INV threshold voltage | Vru24 | Vary V26 between 0~13V and measure 60| 65|70 V
V26 when T27 phase inverts.
. SW26; B
COMMON INV input current 124 Measure 126 when V26=0 and 13V -90 90 | pA
. SW28; B
COMMON SWING input current 126 Measure 126 when V26<0 and 12V -60 60 | pA
. SW34 ;B
GAMMAT input voltage B2 | Measure 134 when V34=11V. 6 | wA
. SW39;B
GAMMAZ input voltage 135 Measure 139 when V39=1V. 6 HA
Vary T40 voltage fr —5V
INV threshold voltage vz | oy 140 voltage from 0=5Vand measure |, .| o | 50|y
the voltage when T27 phase inverts.
INV input current 136 Measure 140 when V40 is 0V. -2 HA
. SW43; B
Contrast input current 139 Measure 143 when V43 is 0.5V and 4.5V. 60 70| wA
Bright input current 142 Measure 146 when V46=1.7V. 3 | pA
CENTER DC input current 135 Measure I35 when V35=Vcc2 105 | 110 | 165 | pA

SW2~4,47 ; B, T2~4 ; SG3
Adjust V46 so that T29, 31 and 33
SW threshold voltage Vrud7 | amplitude is 8V. Vary V47 voltage from 08|14 20| V
0 —5V and measure V47 when T29, 31
and 33 sine waves disappear.

SW input current 143 SW47; B Measure 147 when V47=0V. 4.5 | pA
SW2~4, 34, 43 ; B, T2~4 ; SG5

Adjust V43 so that T29, 31 and 33 amplitude is

GAMMAT1 fluctuation AV34 3V. Vary V34 voltage from 3--6V and measure 081221V
the amount of T29, 31 and 33 voltage change.
SW2,3,4,39,43; B, T2~4 ; SG5

GAMMA2 fluctuation V39 Adjust V43 so that T29, 31 and 33 amplitude is 0812121 v

3V. Vary V39 voltage from 6.2—>8V and measure
the amount of T29, 31 and 33 voltage change.

H-to-L common transport delay time| tpHL 2 | uS

L-to-H common transport delay time| teiu SW27, 28 ; B, T40 ; SG6 2 | uS

COMMON fall time tru. | Adjust V28 so that T27 amplitude is 6V. 2 3 | uS

COMMON rise time trLy 2 3 | uS
Difference in COMMON

Atr | Atr= | trHI~tTiH | 2 | uS

rise and fall times
H-to-L primary color signal tPHL 2 | pS
transport delay time

L-to-H pgmary co)I/or signal SW29, 31,33; B, T40; 5G6 2 | uS
. tPLH Adjust V46 so that T29, 31 and 33

transport delay time ) ;
Primary color signal fall time tTHL amplitude is 8V. 1 2 | puS
Primary color signal rise time tren 1 2 | puS
Difference in primary color

signal rise and fall times

Atr | Atr= | trH-tTie | 1 | uS




MITSUMI TFT Liquid Crystal Interface MM1288CQ

Example of Power Supply Use

Left: +2 Impressed .
power supply ~ power supply  Right : = power supply
Vec2 O——  ----13V
13V

Veel O—— ---------f-------- 5V ---- —4—O Vee2 ——O Veed

5v 5V
GND O—= Vee O-1— o QV oo —10 GND

13V
—8V--- —1-O Vee

Input Signal Waveforms

SG1

SG2

SG3

SG4

SG5

SG6

'
TR [
——— ———

tr<50nS tf<50nS




MITSUMI

TFT Liquid Crystal Interface MM1288CQ

Measuring Circuit

L00p Loop L00p Loozu
ATE ..  ATB .. ATE .. ATE
AMEERA RAREURE My LR L
3O 1310 10 B0
) I T )
V3L V28 1 v26
AqlB aqle | aqls
SW3k Sw28 SW26
5%35 35 1w [+
5 134 128 126
V35 Be] 35 B 33 B2 B1] Bol 29 [28] 7] [2¢] [29]
v ~ — - = w — ) — > (@]
Z W < o D '“ D = > = =
= = O Y= o > o = o =
|3__7 NC éé % o SE o o % z § NC z‘
=z
B8] N &> S £ N[
SW39 139 = o Y 122 SW22 A
H|_°é 39) GAMMA2 S COMMON. 127 17
TH0 1 v39 140 121 sW21 ]y
—————®—{s0] NV B SUB 21
BRIGHT |ﬂ
i|01u E Vee2 Vet E 0.07u
119
A R SUB B SUB A
»—«I—oBSWLéZ,L;E“Z BRIGHT ConTRAsT 12 0®1M ) o—\|/»1;c
V42 :
,_.|_§é‘o—®—|§ CONTRAST B CLAMP [T} 92112
vL3  Swu3lk3 0.1u
| L4 R CLAMP G C(LAMP [1TH] 1016
0.1
o S L I s w [ig-@de 225V
VL5 SWL5 145 e e B
i u.eLG BRIGHT CONSTANT |15
A L | Tk 33ksp| | TI4
—.|_o°‘°—®—|:B LT SW SYNC OUT [f} O
147
VLT SWLT
W L8] NC z z z 4 z z z ;f NC [13]
(W) — ~ ~— =z (@] ~ o~ N> g (]
=z o () o 9 =z [a e () oD wvin =z =z
T IO g
A_—_3-3 A—2_—-3
X @ Sw2/sw3/swh SW7/SW8/SW9
St Ve AL TeAL TBAL g A AT TAT 15
T 12v LS |Ls 2 LS |Ls |2
T2 T3 T4 T1 T8 T9 TN
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Application Circuits

M Basic Connection Diagram 1 (Vcc1=5V, Vcc2=13V)

S35 851 ROUT G OUT  BOUT COMM(Q)N ouT COMMON
TS| [TS (P ? M
* ? ok ]
?speazsedp?zzly Tu [+ i I >
w;‘;-nslf', is opened, lJ_‘ 0.01u
VBV el [35] [34] B3] [32] [B1] [Bo] [29 [28] [27] [26] [29]
Z 5 =z 5 S5 852 5 3z =
BN 20 2 2 B0 G o 2 =z =z N
100k [E]=) <|,5( =o v o (=} 100k
58] NC 3> g £ = Ne 23 AN
hh £ s S ey
0.01u S COMMON jJ 0.01
Loy (9] GAMMA? - oc voLT (227 | |00k
© feg v By
0.01u
oo | 1] vee2 Veel [20 100K
—o\/\/\—4 _i_|
._| |_< ’_@ R SUB B SUB E— s
001 BRIGHT CONTRAST = 01 | 0.0t
100k | —3] CONTRAST B CLAMP [18[H|
lg|01u 0 1u
oot L R coame G CLAMP [17HH|
100k R SUB mal SYNC N
& 45 CONTRAST SYNCIN (16 O
0.01u BRIGHT E%ESTANT 15—t .
L |10k Tk 33kqgg SYNC oUT
L7 Sw SYNC OUT [i& P o) u
SW 0.01 =
O £ kg N = =z o= o = =2 =z NC (T3]
Sﬂ_l_ 2 2 5 » 6 2 8 8 8 6n =2 =
: T D e
’ alaxls aLlals 560
< \ o 1= 1= o o o SYN( SEP
Sgplye2 g Vet gy Lgr Lps R2(N G2 (N B2 820p 1u
g v 2z yORNO NONONO T
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W Basic Connection Diagram 2 (Vcc=5V, VEE=—8V)

X X
5%1_5 g% RQUT G QUT B OUT COMMON OUT CaMMON
T2 173 ¢ 7 [
100k
Opened 35PIN
1s acceptable Tu [+ i |
When it 1s opened, |
vV 3] [35] (4] [33] B2 B [0 [29 ﬁﬂ [27 [2¢ [29 0.01u
=) o ~ — — — w — ) — > ()
o] < = v D “" > =z oz =
— > o [ > o = > =
100k AN B3 =y e =7 5§ - 1
H B38| NC o= £ 58 N 23] 'Vivv—l_"
0.01 35| GAMMA2 S COMMON @_’_ 0.01u
ISNVV—l—OV DC VOLT 100k
— B SUB
o @] v Bty B H
100k '—E Vee2 Vet 20'—'100k
A\ MAN—
R SUB B SUB 1
’0_!)1; ]_@ BRIGHT CoNTRAST 1191 H
. 01u | 001u
100k —1 3| CONTRAST B CLAMP [18H|
| 4 01u 0.1u
o 014 HEE R cLAMP G CLAMP [TTH|
SYNC IN
x £ BoRTRAST SYNC N [i6] O
| 4
TIME
mgkow 46| BRIGHT CONSTANT Eﬁ@k
k 33k
_V’_|W_‘ L7 sw SYNC OUT Em 150p SYCN>c ouT
S
ol = oz o=z g z z =z o Ne (B3]
(W] ~ ~ ~— =z (W] ~ o~ o~ > g (]
5\/ =z [a' 4 9 o 9 =z @ 9 o wvin =z =z
o T
3 3 3 3 3 3
2l sl 3 2lasls 560 .
s < o o =} o o o SYNC SEP
SarL4E SaaLL | R e kBl R2(YG2()B2 820p 1u
ST T 2ZT5V | Oy Oy 4 NONONO T




