MITSUMI TFT Liquid Crystal Interface MM1288

TFT Liquid Crystal Interface
MonOIithiC IC MM1288 January 30, 1998

This IC is an interface IC developed for video equipment having a small monitor. This IC performs Y correction
and polarity identification to convert RGB signals into RGB signals for TFT LCDs. It includes common
inversion circuit and sync separation circuit.

. Supply voltage +13V, OV or +5V, -8V
. Includes a polarity ID circuit

. Includes a vy correction circuit

. Includes a common inversion circuit

. Includes a 2-input switch

. Includes a contrast adjustment circuit
. Includes a sync separation circuit

QFP-48A (pin pitch 0.55mm)

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
Pi Pi Functi Internal equivalent Pi Pi Functi Internal equivalent
In no. INn hame unction circuit%gr In no. In name unction circuit diagram
1,6 14 | SYNCOUT | Sync output
11,12
13, 23 NC
24, 25
36, 37
38, 48 TIME N Vee !
>3 15 CONSTANT Sync integration
4,7 | RGBIN RGB,input Vel
8,9
16 SYNC IN Sync input Vel
5 GND GND é
Sync separation
10 | SYNCSEPIN input
17,18/ CLAMP )
44 | (RGB) Clamp E zjf
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Pinno.| Pin name Function In(t:?rrgl?ilt%?:g:gﬁnt Pinno.| Pin name Function In(t:?rrgjlt%?:é‘:gﬁnt
SUB OUTDCV G output
19,45 oNTRAST | Subcontrast Ve ! 32 | DETECT | detection
43 | CONTRAST Contrast )% i
—— 34 | GAMMAp | Gamma Vo2
20 Veel Positive pola@ty correction 1 S
power supply pin 1
SUB .
21,42 BRIGHT Sub bright Vi
Adjust ¢énter
35 |CENTERDC
»p | COMMON goe“rla“tllﬁ“ Vel voltage Vee2
DCVOLT | Poperauns g
point adjustment
COMMON | Common Gamma
= INV inversion % IR N\GMMA2 correction 2 VeeZ
COMMON | Common §
2
2 ouT output Ve
40 INV Inversion
g\/ccz
28 COMMON :?n(i[r)rllirtrlllct)il(le Vee2
SWING adjustment 41 Vec2 Positive polarl.ty
power supply pin 2
46 BRIGHT Bright
Vee2
29:;331 RGB OUT | RGB output Ve 2 §
47 SW Switch
wite Vet
Negative ﬁ
€ Vi polarity pin
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Pin Operation Description

-R1IN, G1IN,B1IN (PINS 2, 3, 4)
RGB input pins. Please input via coupling capacitor.

-R2IN, G2 IN,B2 IN (PINS 7, 8, 9)
RGB input pins. Please input via coupling capacitor.

- GND (5PIN)

- Vee (B0PIN)
Negative power supply pin.

- SYNC SEP IN (10PIN)
Sync separation circuit input pin. Inputs video signal.

- SYNC OUT (14PIN)
Outputs sync signal separated by sync separation circuit.
Output signal is H level during sync and L level at other times.

- TIME CONSTANT (15PIN)
Gate pulse width can be varied by the constant during CR.

- SYNC IN (16PIN)
A L level pulse (= V) is input to this pin during sync, and H level (=.3V) at/other times.
Gate pulse is generated by the OR of the input sync signal and.the sync signal separated by the sync
separation circuit.

- CLAMP RGB (PINS 44, 17, 18)
Please add a capacitor for clamp.

- Veel, Vee2, (PINS 20, 41)
Positive power supply pin.

- B SUB CONTRAST (19PIN)
B signal contrast fine adjustment is done,using the DC voltage applied to this pin.

- B SUB BRIGHT (21PIN)
B signal luminance fine adjustment,is done using the DC voltage applied to this pin.

- COMMON DC VOLT (22PIN)
COMMON output BIASine-adjustment is done using the DC voltage applied to this pin.

- COMMON INV (26PIN)
Controls COMMON=output polarity.
When pifiwoltage’is switched to Vcc2, COMMON output phase reverses from pin 40 input pulse phase to
support normally white mode. When pin voltage is switched to VEg, it is in phase with pin 40 input pulse.

- COMMON SWING (28PIN)
COMMON output amplitude can be adjusted using the DC voltage applied to this pin.

- COMMON OUT (27PIN)
Outputs a pulse for driving the liquid crystal panel COMMON.

- R OUT, G OUT, B OUT (PINS 33, 31, 29)
Outputs inverted RGB signal according to inversion signal.

- OUT DC V DETECT (32PIN)
Connect capacitor for smoothing and holding deviance from output center voltage (Vcc2 + Veg)/2.

- CENTER DC (35PIN)
Output center voltage can be varied.
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Note : GAMMA1, GAMMA2 (Pins 34, 39)
DC voltage applied to these pins sets y correction DC voltage gain change point.

A .
- [T /'7":'/ -- Yy correction
2 .
=3 e Output is given characteristics as shown at left
3 R according to LCD panel characteristics.
bl - V2 Pins 34 and 39 adjust the slope change position.
Input

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

RGB input

Inversion pulse

Primary color
output

COMMON output

- CONTRAST (43PIN)
RGB output contrast can be adjusted using the DC voltage applied to this pin.

- R SUB BRIGHT (42PIN)
R signal luminance fine adjustment is'done DC voltage applied to this pin.

- R SUB CONTRAST (45PIN)
R signal contrast fine adjustment/is done DC voltage applied to this pin.

- BRIGHT (46PIN)
Luminance is adjusted using the DC voltage applied to this pin.

- SW (47PIN)
Performs,RGB input signal 1 and 2 switching.
Input1igoes ON for "L" and input 2 goes ON for "H" or OPEN.

Absolute Maximum Ratings [WEE%%Y)]

Item Symbol Ratings Units
Storage temperature Tsre -40~+125 °C
Operating temperature Torr -40~+85 °C
Vccl-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

*47 X 75X 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 | 50 | 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 v
range when on power supply VEE+ -85|-80|-65| V
Consumption current 1 Iccl Vcel=5V 8.5 | 15.0 | mA
Consumption current 2 Icc2 Vee2=13V 17.0 | 22.0 | mA
. Measure ratio of SG3 and
Voltage gain Gv T29, 31, 33 sine waves. \ dB
Voltage gain difference Measure% 129,31, 33 sine
between inputs Gvsw SW2-4,7-9; wave ratio when SW47 : 0.7 | dB
B B and V47=0V and 5V.
Reversed/non-reversed T2~4,7~9; Measuref T29, 31, Rsirly
o GvIny wave ratio when/T40=0V 0.7 | dB
voltage gain difference SG3
. and 5V.
RGB voltage gain Adjust VA6 1 sure39, 31, 33 sine
. GVRGB so that T29, ] = 0.7 | dB
differences 31 and 33 wave-ratio.
amplitude is SW43; B, V43=4.5V
Maximum voltage gain Gv max. gV Measure SG3 and T29, 18 dB
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 A Gvsys | 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
Input dynamic range VINDR measure SG3 amplitude at the point 1.5 | 1.9 Vp-p
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 V4?> ) tf'lat 50 | —44 | dB
T29, 31 and 33 sine wave amplitude is
5Vp-p. Vary SW47 in this state and
. measure 1MHz spectrum change.
Switch crosstalk CISV "SW7~9, 43, 47 ; B, T7-9 ; SG4, VAT=5V
Adjust V46 so that T29, 31 and 33
amplitude is 8V, and adjust V43 so that 50 | —44 | dB

T29, 31 and 33 sine wave amplitude is
5Vp-p. Vary SW47 in this state and
measure 1MHz spectrum change.
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Iltem Symbol Measurement conditions Min. | Typ. |[Max. Units
SW2;B T2;SG4
Adjust V46 so that T33 amplitude is 8V,
and adjust V43 so that T33 sine wave
Crosstalk between RGB Crres | amplitude is 5Vpr-p. Then measure the -48 | -40 | dB
difference between T33 and T29, 31
signals 1MHz spectrum. Measure in the
same way for G—B,Rand B—R, G.
) SW2-~4 ; B, T2~4 ; SG4, V46=0.5V
Output dynamic range (B—B) VDRB-B Measure T29, 31 and 33 signals. 10 | 11 Ve-p
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.
Adjust V46 so that T29, 31 and 33 amplitude is
0V and measure T29, 31 and 33 DC voltage
Adjust V46 so that T29, 31 and 33 amplittide
Output center voltage change | 4Vc is OV and measure the difference T29, 31'and 8.0 v
33 DC voltage when V35=2V and 10V
. Measure the difference betweemd 29,31 and 33
Bright change A Vir signal clamp levels when Vi4620.5V and 4.5V. 100135 v
Amplitude difference between ViR res Adjust V46 so thatT3Lamplitude is 5.7V
bright RGB signals and measure T29 and)33 amplitude ratio.
After adjusting V46)so that T29, 31 and 33
amplitude is 6Vpwith SW21 and 42 : B, vary
Sub-bright change AVsuss | V21 and42)between 8~10V and measure £1 A%
the maximum value of the difference
betweén T31 and T29, 33 amplitudes.
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

Output dynamic range (B—W) VDrB-W 6.0 | 7.0 Vp-p

Output center voltage Ve 63| 65|67V

Frequency characteristic fmax. T29, 31 and 33 sine wave amplitude is 4.0 | 5.0 MHz
5Vr-p. Vary sine wave frequency at
measure cutoff frequency.

COMMON output amplittide Vcom | Measure T27 amplitude. 6.0 | 6.5 Ve-p
COMMON output maximum-amplitude |Vcom max.| SW28 ; B, V28=12V Measure T27 amplitude. | 8.0 Verp
COMMON output(minimum amplitude |Vcommin.| SW28; B, V28=0V T27 amplitude. -0.1| 0 | 0.1 | Vpp

COMMON output center SW22, 28 ; B, V22=5V, V28=0V
) Vco max. ) 8.5 A"
maximum voltage Measure T27 amplitude.
COMMON output center . | SW22, 28 ; B, V22=0.5V, V28=0V
L. Vco min. 4.5
minimum voltage Measure T27 DC voltage
Svnc separation inout Increase current flowing out on T10, and
v o _p 2 Iis measure outflow current when T14 -50 | =35 | =20 | pA
sensitivity current )
voltage changes from high to low.
Sync separation output low voltage | VsynL | Measure T14 voltage when 5V is applied to T10. 02104 | V
. Measure T14 inverted input voltage when
S t threshold volt V1ul6 14 119 24| V
YR npUE SIrESNoIc voltage E T16 voltage is changed from 0— 5V.
Sync input input current 116 SW16; B Apply OV to T16 and measure 116. | -1.5 HA
SW19, 45,46 ; B
Subcontrast input current 119, 145 | Measure 119 and 45 when V19 and 45 are | -60 70 | pA

0.5V and 4.5V.




signal rise and fall times

MITSUMI TFT Liquid Crystal Interface MM1288
Iltem Symbol Measurement conditions Min. | Typ. |[Max.|Units
SW21,42,46;B
-bright input t 120, 138 T -50 40
Sub-bright input curren ’ Measure 121 and 42 when V21 and 42 are 7.5V and 10.5V. nA
. SW22;B
COMMON DC VOLT input current 121 Measure 122 when V22-0V. -100 HA
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 28 when V28<0 and 12V, -60 60 | pA
. SW34 ;B
GAMMAT input voltage B Measure 134 when V34-11V. 6 | A
. SW39; B
GAMMAZ input voltage 139 Meastre 139 when V39=1V. 26 HA
Vary T40 voltage fr —5V
INV threshold voltage Vo | VA T40voltage from 0=>5Vand InedSure s o o | 55 |y
the voltage when T27 phase inverts.
INV input current 140 Measure 140 when V40 is OV. -2 HA
. SW43 ;B
Contrast input current M3 Measure 143 when V434805V and 45V, | 701 wA
Bright input current 146 Measure 146 whenV46=1.7V. 3 | pA
CENTER DC input current 135 Measure 135 when V35=Vcc2 105 | 110 | 165 | pA
SW2~4, 47 ; B, 24 ; SG3
Adjust V46 sosthat T29, 31 and 33
SW threshold voltage Vrud7 | amplitude )is 8V. Vary V47 voltage from 08|14 | 20| V
0%*5Viand 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 V34 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
N Adjust V43 so that T29, 31 and 33 amplitude is
GAMMAZ2 fluctuat AV39 0812 |21| V
P Ll 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 commen 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 | ps
COMMON rise time trLH 2 3 | ps
Difference in COMMON
. . Atr | Atr= | trH-trin | 2 | ps
rise and fall times
H-to-L primary color signal tPHL 2 us
N e
S trin | Adjust V46 so that T29, 31 and 33 "
transport delay time ] ;
- - - amplitude is 8V.
Primary color signal fall time tTHL 2 us
Primary color signal rise time trin 2 us
Difference in primary color
Atr | Atr= | trH-tTie | 1 | ps
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Example of Power Supply Use

Left: +2 Impressed _
power supply ~ power supply  Right : = power supply
Vo2 O——  ----13V
13V

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

5V 5V
GND O—— Vee O - QV ------orf-ooomoe- —1-O GND

13V
—8v---- 1O Vee

Input Signal Waveforms X

C) —-ov
———-— — -

t@ tr<50ns tf<50ns
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Measuring Circuit
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| L4 R CLAMP G C(LAMP [1TH] 1016
0.1
o S L s N [iE-@ e 22WE
VL5 SWL5 145 e e B
i M“’ BRIGHT CONSTANT |15
A L | Tk 33ksp| | TI4
—'I—°°ET°_®_E SW SYNC OUT [14] O
147
VLT SWLT
RN = =, oz oz oz F Ne [73]
SR W n 5 2 8 3 8 om ¥ =
Qe
=33 A—2_—-3
X @ 2 SW2/Sw3/swk SWT/SW8/SW9
S Ve S twict] AL AL TBAS p A 1aAE fBAS g
T 12v T 5V LS |Ls 2 LS |Ls |2
T2 T3 T4 T1 T8 T9 TN




MITSUMI TFT Liquid Crystal Interface MM1288

Application Circuits

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

S513 5t RQT 0 QUT BOUT COMM(Q)N ouT COMMON
T3 IS (P ? Sl
» ’ ook |
nospeazsedp?zzly Tu [+ i I >
Whe_n it is opened, lJ_‘ 0.01u
V-85V |_| Bu B3 B2 B1 Bol 9 (8 P71 [¢] [29]
E‘_. = 5 5 &8 59 5z =
— = o vw o > o = a =
w | B E&E RS 2FZz wp
e 3 5 - g 100k
1 G s> Sz ~B |
> o Y 1
0.01x S COMMON jJ 0.01
Sy —39] GAMMA? = BC VoLT 22 ok
NV oy B SUB Bk ol
—
O 0] NV BRIGHTAZY 001':'
100k '—E Vec2 yeed E 100k
0 01x BRIGHT CONTRAST ™0 01 | 001
100k | —3] CONTRAST B CLAMP [18[H |
14[0s 0.1u
001 HEE R cLamp G CLAMP [17H]
SYNC IN
100k R SUB 6]
& 45 CONTRAST SYNCIN: 6| ©
108k01u BRIGHT O tant [B) ‘
Tk 33k
- T sw SYNC OUT ui—m 150p SY(N)( out
S =z
s 00w _Jjggne =z =z =z o = =z = o NC [13]
Sﬁ_l_ 2 =z 5 aldy'g &8 &8 8 o8 g =2
. SRR SRR
’ slsls xLlsls 560
StV & ﬁv 1 ogogog ogdgog SINCSE
S Flvae & [F 1V« 820p 1u
SurL = R1 A Gy L B R2(NG2 (B2 p
_apI By =emTEv | O NON IN >IN~ IN L
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M Basic Connection Diagram 2 (Vcc=5V, VEE=—-8V)

X X
5%1_5 S5 RQUT G QUT B OUT COMMON OUT CaMMON
T2 173 ¢ 7 W
Opened 35PIN 100k
1s acceptable Tu [+ i |
When it 1s opened, | f
vV 3e] [35] (4] [B3] B2 B [0 [29 ﬁﬂ [27 [2¢ [29 0.01u
=) o ~ — [ w — ) — > ()
o] <t = v D “" > =z oz =
— > [} > = =
v =202 2 85 G D = 2 = 24
100k ” e 3 52 > 2 2 i 100k
38| NC o> o s = NC 23 M\\N—9
oo!: % ° 8cOMMON j_’_ 001H
(W] U
S oy —{39] GAMMA? BC voLT [22 100K
— B SUB _i_|
O Lol NV BriHT 21 001':'
100k ‘—E Vee2 Vel 20|—'100k '
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’()f(|)1u* 2 Baehr CoNTRKST $LF " oo1|:'
100k —1 3| CONTRAST B/CLAMP”[ 181 |
| 4 01u 0.1u
o 014 HEE R cLAMP G)CLAMP [TTH |
SYNC IN
10»0_|«| ’—E RoSUB o SYNC IN [16] O
14
e 46 BRIGHT fOnsrant B It
k
““ﬁr‘ L] sw SYNC OUT Em 33 1509 SYCN>c ouT
S
ol = oz o=z g z)z =z oF NC (T3]
(W] ~— ~ ~— =z o o~ o~ o~ > g (]
5V =z [a' 4 9 o 9 = o@ 9 o wvin =z =z
o T S
3 3 3 3 3 3
alsls alals 560 .
s < o o =} o o o SYNC SEP
SarL4E SaaLL | R dar Bl R2(NG2 (B2 820p 1u
Sm T SZ TSV | N Oy Oy + NONONO T






