TENTATIVE DATA

DOT MATRIX LCD COWTROLLER

The T6A85 is a dot matrix LCD controller that is
fabricated by low power and high speed C0S silicon
tate technology. This LSI converts video signals
for CRT display into LCD signals, and can display

l6-level gray scale data corresponding to the video

I,R,G,B signals with an existing LCD driver.

Therefore, a CRT display is replaced by a LCD panel

QFP80-P-1420A

vithout anv software changes. A display size is

selected by a program from 320-200 to 720x512(maximum)

. Display l6-~level grayv scale data
Convert 4-bit video data I,R,G,B for CRT display into LCD signals
Gray scale level is selected by pallet function
Can use existing LCD driver

. LCD screen size
320-200, 640+200, 640+350, 640+400, 640+480, 720-400, 720-480, 720=512
I.CD interface
l-screen/2-screen mode
4bit-bus/8bit-bus(8bit-bus is available in l-screen mode only)
CRT interface
TTL compatible input
Maximum dot frequency : 30MHz
Display position on LCD screen is adjustable
. IPU interface
A various modes and screen sizes are selected by a MPU progranm
Mlemory interface
Direct control up to 45k bytes S-RAM as a buffer memory
A buffer memorv is not necessary in l-screen mode
. Single +5V power supply with 10% voltage margine

C-M0Ss, si-CGate structure

. 30pin plastic flat package
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T6A85

PIN FUNCTION

PIN CONFIGURATION

“

2z ¥z zz o2 9 Z <o
I e R R A A A A
/gggggggggggg%m%es
N.COCTTT 64 [TT 1K
vy 12 O 63 [TT— vpp
Vs CTT13 62 [T Vss
N.CL [ TI] ¢ 61 [TT__1vsc
N.CO TS 60 [TT 1 Hsc
N.C. TT1s 59 [TT_] ~N.cC.
SCP [ TT117 58[TT " JN.C.
LP[_TT13 5T IT 1 /RST
FROC _T1]9 56 [TT 1 SEL
FPC_TT17]10 s3[T __JN.C.
N.CoCIIdn 541140
v LI TOP ¥1EW 3 [T a1
MbT [ TT]13 52 [T ] a2
MD6 [ TT1 )14 51T 143
MD5 [ TT}15 50 T 1ad4
MDD [TT]16 19 TT 1 /WR
MD3 CTT1]17 18[T1T—3.7cs
MD2 (TT1]18 ¥ [II—vpo
MD1 [ TT |19 6 [TT D1
MDO [ TT]20 [ I I 4
S0 C_TII]2 w13
vys CTT] 22 (Y= = a—
vy CTT 23 2T Jvpp
SWE T 2t a [IT——/N.c.
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sz zz32=2333332 35353532
Z 2 = = 2 =
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T6A85

PIN DESCRIPTION

PIN NAME PIN No. 1/0/7 FUNCTION

MAO~15 40~25 0 Memory address to frame buffer memory

MDO~7 20~13 1/0 Bidirectional data bus to frame buffer memory
/WE 24 0 Write enable signal to frame buffer memory
/OE 21 0 Output enable signal to frame buffer memory
DO~3 47~44 I Data bus input for internal register
AO~4 54~50 1/0 Bidirectional address bus for internal register
/CS 48 T Chip select signal input
JWR 49 1 Write signal input
SEL 56 1 Select register write method(ROM/MPU)
/RST 57 I Reset signal input

1,R,G,B 65~68 1 Video data input
CK 64 I Dot clock input
HSC 60 I Horizontal svnc signal input
VsC 61 I Vertical sync signal input

UDO~3 80~77 0 Data bus for column driver

LDO~3 76~73 0 Data bus for column driver
SCP 7 0 Shift clock pulse for column driver
i 5 o | EREEP Rylsg fop cofumn driver,
FP 10 0 Svnchronous signal for row driver
FR 9 0 Alternating signal for LCD
TEST 71 I Test terminal{Normaly open)
VDD 2,23,42,63 Power supplyv(+5V)
Vgs 3,22,43,062 Power supply(0V)
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FUNCTIONAL DESCRIPTION

HPU INTERFACE

The T6A85 has twe methods to program internal registers. One is a MPU programing
nethod and the other is a ROM programing method. These two method are selected by

SEL terminal. The relation between programing method and SEL is as follous:

SEL Programing Method

"o MPU programing method (/CS=0, /WR=positive edge)

nn ROM programing method (/CS=0 or 1, /WR=0 or 1)

IIODE REGISTERS

The mode registers determine a screen size, a screen position, a display size, a LCD

interface method and a polarity of video signal.

Register Address Register Data

A4 | A3 | A2 | Al | AO | NO Register D3| D2 | DL | DO
0 0 o] 0 G | RO Horizontal Backporch Register (L) K3 | K2 | K1 | KO
0 0 0 1 |RL Horizontal Backporch Register (H) K7 | K6 | K5 | K4
0 0 0 1 0| R2 Vertical Backporch Register (L) L3 1.2]L1]|LO
0 0 0 1 1 [R3 Vertical Backporch Register (H) L7| L6 | LS| L4
0] O 1 0 0 [R&
0 0 L 0 LIRS Not Use
0 0 1 1 0 | RE
0 0] 1L 1 1| R7
0 1 0 0 0| R8 Screen Size Register §31 52|81 s0
0 1 Q 0 1| RO Operating ode Register S71 56| 85| sS4
0 i 0 1 0 | RIO | Video Signal Polarity Register B3| P2} PL| PO
0 1 0 1 1 {RLL | Display Size Register M3 | M2 ML | MO
0 1 1 0 0 | R12
0 1 it 0 1 | R13 | Not Use
0 1 1 1 0 | R14
0 1 1 1 1 | R15 | Test Register - [— lTl ITO

When /RST is "0", RO~R3 and R8~RLL are all "0,
When /RST is "0, TO and TL of RIS are all "1". TO and Tl of RL3> nust be "1".
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L. Horizontal Backporch Register (RO,R1)

Al4:0) N3 D2 Dl Do Al4:0]=[A4,A3,A2 ,A1,A0]
LSB
0 K3 K2 K1 KO 1SB
1 K7 ) K5 K&

This 8-bit write-only register specifies a horizontal backporch. The horizontal
backporch is a number of dots between the edge of HSC and the valid I,R,G,B. The
value programmed in this register is one less than the number of horizontal
backporch.

2. Vertical Backporch Register (R2,R3)

Al4:0] D3 D2 DL DO | Al4:0]=[A4,A3,A2,A1,A0]
MS SB
2 L3 L2 Ll LO B ks
3 L7 L6 L5 LA

This 8-bit write-only register specifies a vertical backporch. The vertical
backporch is a number of lines between the edge of VSC and the 1'st valid I,R,G,B.
The value programmed in this register is two less than the number of vertical

backporch.

Lx.) Condition: P1=0, P2=0, P3=0 (R10O)

Vs l I

0 1

A S I s 1 e O e B e B e O
L NL lines J\

NK dous

LK.GB X o X1 Xz

INVALID ‘ VALID

Note) When Vertical backporeh NL=4 and Horizontal backporeh NK=3

L17:0]=NL-2=2
R[7:0]=NK=1=2
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3.

Screen Size Register (R8)

Al4:0]

D3 D2 D1

DO

8

S3 S2 Sl

SO

Al4:01=[A4,A3,A2,AL,AD]
MSB LSB

This 4-bit write-only register specifies a LCD screen size. The relation between

50,81,S82,53 and the screen size is as follows:

S3 2 S1 Screen Size (ColumnxRow)
0 0 0 640x400
0 0 1 640%200
0 1 0 640480
0 1 1 640<350
1 0 0 720<400
1 0 1 720<480
1 1 Q 720%512
1 1 1 320<200
SO Screen Configuration

Dual Screen
1 Single Screen
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4. Operating Mode Register (R9)

Al4:

0l

D3 D2 Dl

9

S7 S6 S5

S4

This 4-bit write-only register specifies an operating mode.

$4,85,56,57 and the operating mode is as follows:

bo Al4:0)=[A4,A3,A2,A1,70]
MSB

LSB

The relation between

228

S4 Stand bv Mode 50
0 OFF 0 1
! O IDo~tD3" 8
LDO~LD3"
S5 FR Wave Form Y uno~1rDa __—;L—__'
LCD
0 For Gray Scale
1 For Black/White S6 — —LCD —
DOo~I 113—[‘_-'
S6 LCD Interface Pl LD ~1LD3 —
0 8-bit : LoD
1 4-bit
#:MD[7,6,5,4,3,2,1,0]=1.Dp[3,2,1,0},UD[3,2,1,0]
S Grav Scale (On peried ratio)
0 1 2 3 4 5 6 7 8 9
0 0/16 1/16 2/16 3/16 4/16 5/16 6/16 7/16 8/16 9/16
1 0/16 2/16 3/16 4/16 5/16 6/16 7/16 8/16 9/16 |10/16
. Oray Scale (On period ratio)
10 11 L2 13 14 15
0 10/16) 11/16| 12/16| 13/16 | 14/16 | 16/16
1 LI/16| 12/16| 13/16| 14/16 | 15/16 | 16/16
(Unit:Frame)



T6A85

Al4:0]=[Ab,A3,A2,AL,AD]

5. Video Signal Polarity Register (R10)
Al4:0] D3 D2 Dl Do
Alhex) P3 p2 Pl PO

MSB L.SB

This 4-bit write-only register specifies a video signal polarityv.

The relation

between PO,P1,P2,P3 and the polarity is as follows:

PO I,R,G,B Pl HSC P2 vsc P3 CK

0 Invert 0 TN 0 TN 0 A
——t

1 |Nen-invert 1 A 1 A 1 ™\

6. Display Size Register (R11)

Al4:0)

D3

D2

pl}

Al4:0]=[A4,A3,A2,A1,A0]

B(hex)

M3

M2

M1 MO

MSB LSB

This 4-bit write-only register specifics a display size.

The relation between

HM0,ML,M2,M3 and the displayv size is as follows:

M3

ML

Displav Size (Column=Row) MO

Doubled-in-height Display

640-400

0 Ol

oS

640-200

L orr

640480

640+350

720-400

0
0
0
0
1
1

720%480

1

720%512

1

1
0
0
1
1

=IO = o = O

320%200

The THA8B5 can be set the display size that is different from the LCD panel size.

However,

must be all "1',

53 must be equal to M3,

Ex.) 640-480 LCD Module

180

[

And,

Display areca

when [$3,82,81] are all "1", [M3,M2,11]

[83,82,511=[0,1,0]
[M3,M2,M11={0,0,0]
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T6A85

When [83.82,811=[0,0,0] ~ [83,52,51]=[0,1,0]
[M3,M2,M1]=[0,0,1] [M3,2,M1|={0,0,1] °

is available.

Ex.) 640x<400 LCD Module

the doubled-in-height display

Display area

wfe

Displav area

i}

[$3,52,511=[0,0,0]
[M3,M2,M1]=[0,0,1}
[210]=[0]

100

ROW 1 l |

ROW 2 [

ROW 1 ! |

ROW 2 f !

ROW 3 I

ROW 4 |

ROW S
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COLOR PALETTE REGISTERS

The color palette registers determine the relation between a color data and a paletrte
data,

Register Address (pggégg Siiﬂe)

Ab Ai ,\'é \(1 Ag T e I Gray ;‘Oﬂe
1 0 0 0 0 0 ol ololo 0
1 0 0 0 1 1 ol o] o1 1

F 1 0 0 1 0 2 ol ol 1]o0 2
1 0 0 1 1 3 o o] 1|1 3
1 0 1 0 0 4 ol 1100 4
1 0 1 0 1 5 o 1] 0|1 5
1 0 ! 1] o 6 ol 11110 6
1 0 1 1 1 7 ol 1| 1] 7
1 1 0 0 0 8 11 0| 0]o 8
1 1 0 0 1 9 1| ol o} 9
1 1 0 1 0 10 1] ol 1]o0 10
1 1 0 1 1 11 1o 1|1 11
1 L 1 0 0 12 1. 1] 040 12
1 11 0 1 13 1] 1l o1 13
1 1 | 1 0 14 1| 1,100 14
1 i 1 L 1 15 1 1] 1|1 15

BUFFER MEMORY

The THA85 nceds the external memory except when [S1,52,531=[M1,M2,M3] and SO="1".
The relation between the screen size and the memory is as follows:

320%200 |640<200 [640%350 |640%400 | 640480 | 720%400 | 720x480 | 720%512
62.5kbit|125kbic [218.8kbit 250kbit | 300kbit |281.3Kkbid337.5kbid 360kbit

54k SRAM 1 2 1 1 2 2

>

256k SRAM 1 1 1 1 2 1 1

The THA8S accesses the memory on a 4tCKC cvele. The tgre is a dot clock evele.

i) In the case fer=16MHz
4ECRC=4(1/16MH2z)=250ns

i) In the case fgr=24MHz
4egre=4+(1/24Hz)=167ns

Hi) Im the case Teg=30MHz
Gteore=4-(1/30MHz)=133ns

Prepared RAM:

64k SRAM=TI

15565AP1-12
256k SRAM=TC5525

7BP1-10
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MAXIMUM RATINGS

ITEM SYMBOL TEST CONDITION RATING UNIT
Power Supply Voltage VDD Ta=25°C -0.3~7.0 v
Input Voltage VIN Ta=25°C -0.3~Vpp+0.3 v
Operating Temperature Topr -20~75 °C
Storage Temperature Tstg -55~125 °C
Note: All voltage values referenced to Vgg=0V
ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS
(Unless otherwise specified, Vpp=5.0VE10%, Vgg=0V, Ta=-20~75°C)
TEST APPLICABLE
A MTN MAY ™
ITEM SYMBOL CONDITION MIN. TYP.| MAX.|UNIT TERMINAL
Operating Voltage VDD 4.5 - 5.5 v
"1" Input Voltage Viy 2.0 - - v | I,R,G,B,CK,HSC,
VsC
MDO~7,A0~4,D0~3
men 7 p v _ - 7 i ’
0" Input Voltage VIL 0.3 v /CS. /UR, /RST, SEL
"H" Output Voltage 1 VoHl [Top=-0.2mA 2.4 -~ - v |MDO~7,A0~4,MAO~15
"L" Output Voltage 1 VoLl [IoL=1.6mA - - 0.4 Vv | /WE,/OE
"H'" Output Voltage 2 Vou2 |[Iop=-0.2mA [Vpp-0.8 - - Vv |UDO~3,LD0~3
"L" Output Voltage 2 VoL2 |ToL=0.2mA - - 0.8 v |scp,LP,FP,FR
I,R,G,B,CK,lISC,
Input Leakage Current I1L VIN=0~VpD -1 - 1 HA VSC,2D0~7,A0~4,
DO~3,
/CS, /4R, /RST,SEL
VpD=5.0V _ o ,
Pull Up MOS Current -1P 20 50 100 [T TEST,D0~7,A0~4
Ta=25°C
Operating Frequency fCK - - 30 MHz | CK
Vpp=5.0V
Current Consumption Ipp - - 30 | mA
fog=30MHzZ
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OUTPUT TERMINAL : MAO~15, /WE, /OE, UDO~3, LDO~3, SCP, LP, FP, FR

Vi

PMOS

NMOS

INPUT TERMINAL : I,R,G,B,CK,HSC,VSC,D0~3,/CS,/WR, /RST,SEL

Vb

PMOS

e
e

INPUT TERMINAL (WITH PULL UP) : TEST
¥pp k)

)

v

I/0 TERMINAL : MDO~7, AO~4

Vip ki)
r*E%]Pnos f4 PMOS
O T L—1

NMOS Vb
DATA
PMOS
—< ENABLE
NMOS D;El

PMOS
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AC CHARACTERISTICS
1. REGISTER PROGRAMING
. MPU Programing (SEL="0")

LRI tAS YAl 1l

NV Vi)
o8 1
AO~AL 724 VIL \‘IL,X-
tess tCsH
scs ViL Vi
LWRW
X[ Vi Vin | £
/Wh ViL Vi

thsi ol

£V VN
~D: £V I
DO~D3 —{ it v“J_}———

(Vpp=5Vt10%, Vgg=0V, Ta=-20~75°C)

ITEM SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Input Signal Rise/Fall Time tR1/tpy Except CK - - 10 ns
AO~A4 Set Up Time tAs 50 - - ns
AO~A4 Hold Time tAH 50 - - ns
/CS Set Up Time tCss 50 - - ns
/CS Hold Time tCSH 50 - - ns
/WR Pulse Width tWRY 50 - - ns
DO~D3 Set Up Time tpsl 100 - - ns
D0~D3 Hold Time tpH1 50 - - ns

ROM Programing (SEL="1") L ac tpo

'R2 ¢
v —\ Y
o= o e
tng2 tDH2

~D: Vin VIH
po~1b3 >{V1L ViL 4

(Vpp=5V%10%, Vgg=0V, Ta=-20~75°C)

ITEM SYMBOL | conB¥Fr1on MIN. TYP.| MAX.| UNIT
Output Signal (TTL) Rise/Fall Time |tRr2/tF2 - - 20 ns
AO~A4 Cycle Time tAC 32tk 100 - - ns
DO~D3 Set Up Time £ps? tepret50 - - ns
DO~D3 Hold Time tDH? 0 - - ns
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2. RAM [NTERFACE

Write Cycle

ENAC
v Voo
MAD~MA15 Vom vO”1
LYot OL1/
LMAS CWEW tMAH
VoH VoHi |£
/WE VoL Vom—/
tns3 'DH3
VOr L Youi
MDO~MD7T
' Vou Vo1

(Vpp=5vt10%,

Vgg=0V, Ta=-20~75°C)

T6A85

ITEM SYMBOL TEST CONDITION MIN. TYP. | MAX.| UNIT
HMAO~MALS Cycle Time £MAC 4tcKe - ns
HAO~MALS Set Up Time tMAS 0.5tcyc~14 - ns
1HAO~MAL5 Hold Time tMAH 0.5tcre-14 - ns
/WE Pulse Width LYEW 3tcre-20 - ns
DO~2D7 Set Up Time tDS3 3tcke-14 - ns
1DO0~MD7 Hold Time tpH3 5 - ns

Read Cycle
talAC
Y om VoIt >§‘
MAD ~ MA 15 ><: VoLl You1 A
. \ Vo £
S OF L VoLt j
LACC [JuIs
v v
- Fadil ITHY
MDD~ DT VL VIL
(Vpp=5V¥10%, Vgg=0V, Ta=-20~75°C)

ITEM SYMBOL, TEST CONDITION MIN.| TYP.| MAX. UNIT
MAO~ALS Cycle Time EAC dteke| - - ns
MDO~D7 Access Time tACC - - 14tCKC-20 ns
HDO~MD7 Hold Time tDH4 10 - - ns
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3. VIDEO INTERFACE
In the case P1="0Q", P2="0", P3="0":

vSse k

tvss | tvsn |

we | L L L L L

| Vertical Backporch

on DEDIDEDEDE
HsC _—¥ T

W1 | Lwz |

! llorizontal Backporch _J

o O XXX X

. t{ﬁllt_\_/_\ 1 Tnvalid

LHSS || st Vet
Hsc VIL ViL

tvos | LIVDH_
S ) TR
(Vpp=5v*10%, Vgg=0V, Ta=-20~75°C)

ITEM SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT

CK Rise/Fall Time tR3/tF3 - - 5 ns
CK Cvcle Time tCKC 33 ~ - ns
CK "1" Pulse Width tCHW 12 - - ns
CK "0" Pulse Width LQLW 12 - ~ ns
VSC Set Up Time tyss 20 - - ns
VSC Hold Time tysy 20 - - ns
HSC Enable Pulse Width tywl tcre - - ns
HSC Disable Pulse Width L2 tcre - - ns
HSC Set Up Time LHSS 6} - - ns
HSC Hold Time EHSH 14 - - ns
T,R,%,B Set Up Time typg 4 - - ns
1,R,G,B Hold Time tvnn 12 - - ns
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4. LCD INTERFACE

FR j( T

Fe ’ T

S
LDO~LD3 ——

LR tsce

'SHw - tSLW ‘

sSCP &

Inp tEy

D X XXX
LD O~LD3 KVoL2

tLPH

Vorr N
OH2
Lr A Vouz sk -y\

YLPIL

tLw2 | tows || tuwe _Ltrpp
VOH2
" VoL2
UFRD
: Vonz
FR >§r vors
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(Vpp=5V£10%, Vgg=0V, Ta=-20~75°C)

ITEM SYMBOL |TEST CONDITION MIN. TYP.| MAX.| UNIT
R " - -
SCP Cycle Time P R L atcke ns
Others 8tCKC - -
1] 1 9 _ _ -
SCP "1" Pulse Width iy 80,86="1,1 2tere-20 ns
Others 4terc~20
—n " ey - -
SCP (0" Pulse Width ESLW 50,56="1,1 2tcre-20 ns
Others 4tcre—-20 - -
Output Signal(CM0OS) Rise/Fall Time tr4/ tF4 - - 20 ns
UD0O~UD3, LDO~LD3 Delav Time tEpD -20 - 20 ns
LP Hold Time t1PH -30 - 0 ns
LP Pulse Width 1 tLWl 6tcrc-20 - - ns
LP Pulse Width 2 tLW? 2tcre-20 - - ns
LP Pulse Width 3 tLw3 2tcxe-20( - - ns
P Delay Time LFPD -20 - 20 ns
'R Delay Time tFRD -20 - 20 ns
5. RESET
LRSTW
/RST ViL ViL
(Vpp=5vt107%, Vgs=0V, Ta=-20~75°C)
ITEM SYMBOL TEST CONDITION MIN.| TYP.[ MAX.| UNIT
/RST Pulse Width ERSTW 1.0 - - us
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6. LOAD CIRCUIT

TTL Load

Test Point o

Capacitive Load

Test Point

239
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RL=2.4KkQ

R=10kQ

C=40pF(Including wiring capacity)
D=1S1588

Pin:MDO~7, AO~4, MAO~15, /WE, /OE

C=40pF(Including wiring capacity)

Pin:UDO~3, LDO~3, SCP, LP, FP, FR



T6A85

APPLICATION
EVALUATION BOARD

The T6HA85 EV BOARD is prepared in order to evaluate the T6A85 in a short time. The EV
BOARD contains RAM, ROM and some logic [Cs. Any of ROM/MPU can determine the T6A85's
internal registers. If onlv the video signals and the LCD module are connected to the

IV BOARD, it is possible to evaluate the THA8S.

1. SPECIFICATIONS

The following figure shows the EV BOARD specification,

LCD Controller T6A85
Frame Buffer Memory TC55257%2
Program ROM T:M2764
Input Level I1,R,G,B TTL-Level Separate Signal (Digital)

Video Interface

Input Connector FAP-16 (YAMAICHT)

MPU Tuterface Input Level T1L-Level Signal

Input Connector DIP28

. i — Signa
LCD Interface Output Level CMOS-Level Signal

Qutput Connector |FAP-20(YANMAICHI)

Power Supply 5VE10%
Speed 30MHz max.
Current Coosumption 100mA max.
Board Size 110mmx1 30mm
2. EV BOARD LAYOUT
The following figure shows the FAP- 20 FAP- 16 C) C)
EV BOARD layout. Vi Vss Vbp

511
511

HC 541
e ot

e
H

-
«w
™

"

TUS5257
5

THA8S5

TMM 2764
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3.

T6A85

RECOMMENDED COMPORENTS

The following figure shows the recommended components.

COMPONENT NAME/VALUE Q'TY MAKER DESCRIPTION
T6A8S 1 [TOSHIBA LCD Controller, QFP80O
TC55257 2 |TOSHIBA 256kbit SRAM, DIP28
e TMM2764 1 |TOSHIBA 64kbit PROM, DIP28
TC74HCUO4 2 |TOSHIBA Inverter, DIPl4
TC74HC14 1 |TOSHIBA Schmitt Inverter, DIP1l4
TC74HC541 3 [TOSHIBA Non-Inverting Buffer, DIP20
3.3k~8 1 0.25-watt, 107
10kx8 1 0.25-watt, 10%
Resistor 2.2k 1 0.25-watt, 10%
10k 1 0.25-watt, 10%
33k 1 0.25-wact, 10%
100k 1 0.25-watt, 10X
220pF 1 50V, Ceranmic
Capacitor 0.1ufF 13 50V, Ceramic
10uF 2 16V
Diode 151588 1 |TOSHIBA
Socket 28pin DIP 1 ROM Socket or MPU Interface
Connector FAP-16-0732 1 |YAMAICHI Video Interface Connector
FAP-20-07i2 1 |JYAMAICHI LCD Interface Connector
Jumper Plug UFP-06A-03#4 1 [YAMAICHI
UFP-10A-03+#4 2 |YAMAICHI
Short Plug pIC-252 5 [HONDA
Switch RDS16-422 2 |KEL Dip Switch (4bit)
DP1-100-C 1 [FUJLSORU Push Switch
Terminal T-16 3 [SATO PARTS
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4. INTERFACE CONNECTORS

. Vidro Tnterface Counector

The following figure shows the pin assignment of the video interface connector.

Pin Wo. [Signal Name Pin No.|Signal Name
FAP-16-074#2
1 B 2 GND
ER - 3 G 4 GHD
Feeeewnon 5 R 6 GND
TTTT0T0] i : o | oo
9 vsc 10 GND
11 HSC 12 GlUD
13 CK 14 GID
15 GND 16 GND

LCD Interface Connector

The following figure shows the pin assignment of the LCD interface connector.

Pin No. |[Signal Name Pin No.|Signal Name
FAP-20-07#2 1 0RO > —
‘é’g.,.,‘n""‘;'lu., [ 3 UD2 4 D3
% o o bpbs o aaoa 3 5 LDO 6 LD1
TTTITTTTT] T TR N
9 SCP 10 LP
11 FP 12 R
13 N.C. 14 N.C.
15 Vpp L6 Vpp
17 Vgg 13 Vss
19 VEE 20 VEE
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. MUP Interface Connector

The following figure shows the pin assignment of the MPU interface connector.

28pin DIP Socket FCP-28-03#2
10 \—/ ox g

20 o 3 “
30 Q2% 9 Iy
10 025 Q i
50 oz il 4
(e} 02 b g
70 oz a Q
RO o2l )

Ye) 020 a g
100 o1 i 8
110 018 i) g
120 017 8 o
130 016 )

11O 28 015 1} g

Recommended Connector

Pin. No. Sugnal Name | Pin No. | Signal Name
1 N.C. 28 N.C.
2 N.C. 27 N.C.
3 N.C. 26 N.C.
4 N.C. 25 N.C.
5 N.C. 24 N.C.
6 Ad 23 N.C.
7 A3 2z /OE
8 A2 21 N.C.
9 Al 20 /CE
10 AO 19 N.C.
1t DO 18 N.C.
12 DL L7 N.C.
13 D2 ih N.C.
14 GND 15 03
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T6A85 —

5. ROM PROGRAMMING METHOD (SEL="1")
A ROM 1s mounted on the EV BOARD. [t contains the registers data. The data is
divided into 256 pages. The page is selected by two DIP code switches on the EV

BUARD. The ROM programing method is shoen as follows:

i) set J1 switches
o1

/CS=0N i I
/WR=0N o
SEL=0FT ZCS /WR SEL

ii) Set DS1,DS2 DIP code switches
DS2={A12,A11,A10,A9]|=0~F (hex.)
DS1={A8,A7,A6,A5]=0~F (hex.)
DS2.DS1=[A12,A11,AL0,A9]) - [AS,A7,A6,A5]=00~FF (hex.)

ifi) Example data

Page Address Register Address Reg. Data Yote
AL2-A5 A [azaz]at a0 No- '3 [02] b1 ] 0O
0 0 0 0 0 RO 0 0 1 1 K=93H
0 0 0 0 1 R1 1 0 0 1
0 0 0 1 0] R2 0 0 0 0| L=20H
0 0 0 1 1 R3 G 0 1 0
0 0 1 0 0 R4 1 1 1 1
0 0 1 0 1 RS 1 1 1 1
0 0 1 i 0] R6 1 1 1 1
0 0 1 1 1 R7 1 1 1 i Screen size=640:400,
0 1 0 0 0 RS 0 0 0 0 |+Dual Screen
0 1 0 0 1 RY 0 0 0 0| Operating mode
0 1 0 1 0] RIO| O 0O 0 1 \{Signal polarity=Non-
0 1 0 1 1| RI| 0 0 0 1llinvert,HSC,VSCICE
¢} 1 1 0 0 R12 1 1 1 1 \Disp. size=640x400,
0 1. 1 0 1 R13 1 1 1 1 Doubled-in-height OFT
0 1 1 1 0 R14 1 1 1 1
0000 0000 0 1 1 1 L R15 1 1 1 1
(0 page) T 0 0 o0 o 0 0 0 0 color palette
1 0 0 0 1 0 0 0 1
1 0 0 1 0 0 0 L 0
L 0 0 1 t o] 0 1 I
L 0 L 0 0 0 1 0 0
1 0 1 0 1 0 1 0 i1
1 0 L ! 0 0 1 1 G
1 0 L 1 1 0 1 1 1
1 L 0 0 0 Palel 1 0 0 0
1 1 0 0 1 1 0 0 1
1 1 0 L 0 1 0 1 0
L ! 0 1 1 1 0 1 1
1 1 1 0 0 1 1 0 0
1 1 1 0 L 1 1 0 ]
1 1 1 L 0 1 1 1 0
1 1 ! L | L 1 1 L
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iv) ROM data

NIP Switch P Upper Lowver Address
age
ps2 | DSl Address [ ou | 1y | 2n| 31| 48] S| 6M| 71| 84| 9H| AH| BH| CH| DH| EH| FH
0 9 0 O00H | 3H| On| Ow| 21 | FH| FH| FR| FH| On| OH| IH| 1H| FH| FII| FH[ FH
00lH | OH| Iu| 2] 31| &u| SH| GH| 71| 81| 98| AH| BI| Cl| DH| EH[ FH
002H
0 ! L 003H
0 , , 004H
- ‘ 005H
) 0061
0 3 3 0074
008H
4 )
0 " B 009H
_ Q0AH
0 > ? DOBH
0OCH
v b b 00DH
R 00EH
0 / ! OOFH
0L0H
0 8 8 011H
012H
0 0 ? 0130
/,
0 A |10 8};3
| e [ o
018H
0 o OL9H
OLAH
0 P11 o
0 £ | 14 8ig§
] O1EH
0 P 01FH
2
1 0 16 8;?3
i~
0 I B s
1 ] 1
LFEl
: T 1255
! 222 T iven
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. MPU PROGRAIING METHOD (SEL="0")

When the MPU programing method is selected, the ROM socket is used to the interface
connector. If it is connected te a MPU, it is possible to control the T6A85's

registers by the MPU. The MPU programing method is shown as follows:

i) Set J1 switches
o o J1
/CS=0FF i
o o
ACS SWROSEL

/WR=0FF
SEL=0N

i) Connect MPU and EV BOARD

28pin DIP Socket FCP-28-033#2 Pin No.| Sismal o . Signal
Name Name
10 N oz /g 0 1 ¥.C. 28 N.C.
°0 0 8 8 2 N.C. 27 N.C.
30 0% v
‘o o a g 3 N.C. 26 n.C.
50 021 ) g 4 N.C. 25 N.C.
60 oz 8 o 5 N.C. 24 N.C.
70 o2 Q
80 - o 8 6 A4 23 n.c.
£Xe} o g g 7 A3 22 /0L
100 o1 g 0 8 A2 21 N.C.
110 018 )
120 017 g B 9 Al 20 /CE
130 016 3 g 10 A0 19 H.C.
10 28 O o 8 11 DO 18 n.c.
2 1 N.C.
Recommended Connector L bl /
13 n2 16 v.C.
14 GND 15 D3
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. Interface Circuit

An interface circuit between IBM-PC and T6A85 is shown as follows:

I/ ADDRESS = 300H T 31FH

[BM - PC BUS THA8S
HC 215

24
(A9)+ DATA BITO >——14] B1 1§ bo
(A8)F DATA BIT1 >———— a0 B2 b1
(A7) + DATA BIT2 >——-—1,\3 B3 S D2
{A6)+ DATA BIT3 > 2]a4 B S D3
(A5) + DATA BITH >—6..\5 BS L-
(A1) + DATA BITS >77:\6 B6 %
(A3) + DATA BITH >——8:\7 B7 R
LAY DATY BITT N A8 g P

Horr Voo P I

L] GND LJ;T;

L WR
HC 541

(BRI - TOR Al y1 L8
. NG e 138
CBI3Y - TOW A2 Y2
A267+ ADDR, BITS A3 y3 10 i
(A25)+ ADDK, BIT6 Al v R ER
{AZ1)}+ ADDR. BIT 7 A3 \5:——QCrsz\
(A23)+ ADDR, BITS A8 Y6 1:3 o C
(A22)+ADDR, BIT9 AT Y7 -G
(ALL)+AEN A8 7| R0 S Y

/1 Voo

D—_.
ob
N .
20 =
o ] =
= GND = -
. lie
Vee a
G_\'D——f

0.1t

Ul - WL

HC 511
oy \ ]
(A31)+ ADDR.BITO Al Y1 A0
-
(A30)+ ADDR. BIT1 A2 v L Al
(A29) + ADDR, BIT 2 A3 Y3 16 A2
] s :
(A28) +ADDR, BIT 3 Al Y1 - A3
(A27)+ ADDR. BIT 1 A5 A e At
AB Y 6 p—
12
AT Y7 i
A8 Y8 p—
R
/61 0N LI
19] ... 10 =
A6z (;N‘)_éjd
v

IBM-PC is a registered trademark of International Business Machines Corp.
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Interf

ace Program

An example BASIC program is shown as Follows:

10
20

7. ADJUST C

CMD=&H300
FOR 1=0 TO 31

READ A:OUT CMD+I,A
NEXT I

DATA &HO4, &H09, &HOO, &HO2, &HFF, &IFF, SHFF, SHEF
DATA &HOL, &HOO, 8HOL, &HOL, &HFF, &HFF, SHFT, SHET
DATA &HOO, &HOL, &HO2, &K03, &HO4, &HOS, SHOG, §HOT
DATA &HO8,&H09, &HOA, &HOB, &110C, SHOD, SHOE, SHOF

END

K AND HSC

The EV BOARD has two jumper connector to adjust interface timing. J3 is the jumper

connector to adjust interface timing between IRGB and CK.

to adjust interface timing between CK and HSC.

To

To

HCS5 11

T6A83 60pin T T

HS ¢

Ut

HC3 41

THBARS 6Gipin T T
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