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PRECACE

This booklet describes those specifications which have been added, modified or
deleted on the basis of specifications of V9938, The ones not found here have
remained the same as V9938 but note that some, even the same, may be included

here due to the convenience of editing. For specifications of V9938, refer to
“VO938 MSX-VIDED Technical Data Book”™.
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7-3 Electrical Characteristics Under Decommended Operating Conditions

7-3-1 External Input Clock Timing
f | ,
Mo | Symbol E [ tem Min, | Typ. | Aax. i Unit
1| fXTAL { XTAL clock frequency 20.26 |21.48 | 22.55 | Milz
2 | TXWH | XTAL clock high-level pulse width | 5 | | ns |
3 [ TNWL | XTAL clock low-level pulse width N . | s
4 | Ter | ¥TAL clock rise time | | 10 ns
5 | TP ¥TAL clock fall time ; } 10 | »ns
6 | TXD21 | XTaL clock delay time2—] 0| | ns
_j TED1Z iXEéL clock delay timel 2 0 [ ! 1 ns
8 | TLIKD | DLCLK (input)-XTAL clock delay time 20 | 50 | ns
g | THL ' XTALL pulse widih 12 ] | | ns
10 | T ' YTAL? pulse width 20 ns
11 } TPD Pyrall-XTALZ relative delay time L1 ! L2 ns
: 1
4—+% —12— 3
;;_____%é = _*ii 'hi 5%
TR ] —— s 7 0.8V
=T :-*—E"-:
J— b2 —3 ,
s .,.' :_ 3 I Fil gy
, | 1 e
CTAL? J./| \k ;/ \L A
—f—
|
OLCLK :;ﬂ 3.5
Hrpuatl 05V
b —t
L\ "\
, 2.0V
KTAL: ——/E \ -/ \——
; 1 10—
| |
! 2o

External Input Clock Timing

14



PN
1

o
t
N Y [

M

JERLLNGD ﬁ * a

R ERREE FLLETE ERE
SR 1 . .
m OO I

HOTO0

S

K D:.L;ELGR.-:"L

SO OO T LN

A
\/

~
o

2

LO

™
(-

T TORLLNDD

j — | nnnu A,mv
Sl

EREIEHIR -— 7

—

| REEERE
A LN “ VAL ISR
WVH A Ar SO VLY TY S LN Iv

STRUCTURL

el

INTERNAL



4 PIN

LAYOUT AND

FUNCTIONS

Pin Mame Pin No. 1r0
CDO LSB | 40 e
CD1 30 Lo
(os 5} 35 [0
(3ak 7 T
CDd 36 e}
CDs 35 L0
Che 34 1i0)
CD7 MSB 32 L0
MODE 0 28 I
MODE 1 28 I
USH 31 I
CaW 30 I
R0 LS 41 L0
RIM 42 Lo
oz 43 [ ]
13 44 LG
R4 45 L0
RIS 46 L0
rDG |47 Lo
RDY MSB 48 |§9]
ADD LSB 49 0
'i ADL 5 8]
i ADzZ 51 8]
AT 52 9]
A4 53 0
ADS 54 0
ADg 55 o
AD7 MSB 56 0
RAS 52 O
CAS O Bl O
CAS1 B0 O
CAS X 59 o
R 57 B
G 2 0
b 2 0
bt 24 0
VE] 10 0
BLEG 7 £

Function
CPU data hus
i = r_ _|
‘\_./ H
! GND I 6 ALY
- TCLR ) 81 | XTALL
DLCLE 1 ] EAs
! TRESET f ot | CAZY
- ASYEL 3 Al Cas|
YN i 3 Ak X
' HLED 7 # U{.;’,
i 5 N 15 H 57 B
CPU interface-made select {"”"'LL}?: 'J.;’. : o
N s i L allh
T . 11 T 435
CPU-MSX-VIDED read strobe cheR ol e
CTU-MSX-VIDEQ write strobe CE 11 :EI A\L:
[ E fr Afa2
VRAM data bus i 15 Wl AL
; 3 I o oano
o 2 H 1 #1373
1 15 5 K136
i o i W | HDS
o G AL an 1 1 R
VEMRAC L T 1 . R
- GoLom 13 e
- [ 12 0 R
B | o 0| R
o T 5 T L
WAlT I b CL
VERAM address bus Eser | 2 w | oz
& MODED | IR in L3
MODED [ o ki [ X1
(4 A il L3
- CER a1 & Chh
Chy 2 kA WHI

"

VYRAM row address strobe

VILAM column address strobe 0 (first half of VREAM)
VRAM column address strobe 1 (last half of VRHAM)
VHAM column address strobe X {for expansion VRAM)
VHAM write strobe

Linear LGB signal output

x

-

Signal for swilching between MSX-VIDEQ RGB output and external video
HEEEI-JS. iFor superimpose)

¥S = High: MSX-VIDEQ output is transparent

Y5 = Low ; MEX-VIDEOQ output is not transparent

| Indicates No. 1 field/No. 2 field blanking with 3-value cutput.

Open drain output

High ; MNo. 2 field and active.
Middle: Ma. 1 field and active.
Low  : Linear erase interval.




Pin MNao. |

Funetion

High: Timig other than HSYNC or color burst timing,

Normally color code is output. Used as inpul port when digitizing.

As input is also possible by using the mode register, it is used for mull

Used for XTAL connection. Alse used for input when using an externally

VIS = High: VEAM access for other than the abowve.

Pin Name i 10
HSYNC 5 0 0
Low : HSYNC or timing olther than color burst.
CSYNC 6 0 Composite SYNC output.
CBDR 11 0 Indicates coloe bus direction.
High: Celor bus is inpul
Low : Color bus is outbput
CoLsg . 1% Lo Color bus.
1 P18 o
oo T LD "
o 16 | IO "
4 15 Lo "
(951 14 [ ”
Ca 13 Lo "
CT MEB 12 L) N
DHCLE 2 8] Dot clock oulpul at high resolution.
Approx. 10.74MHz open drain curput.
DLCLE 3 Lty Dot clock output at low resolution.
I Approx. 5.37MHz open drain output,
i [ MEX-VIDEO,
Wral 1l |83 |1
i generated clock,
XTALZ 64 | 1
CRUCLHS P 8 O 16 of XTAL frequency is output.
Vs i VIANM data selecl _
VIS = Low: VREAM access for display data.
THNT 25 ¥ { CPU interrupt output, open drain ocutput
| Low: Generates interrupt.
RESET 4 [ | Hach circuit in MSX-VIDEO is initial reset.
VIRESET 4 [ | VEYNC input,
HRESET 27 I | HSYNC input.
WAIT 26 0 I Wait signal to CPU is output.
Wi G I |5V power supply.
GMD 1 I i Ground 0V,
GND=DAC an I Ground 0V.
VaneDAC | 21 | I aV power supply.
Wik | a3 O Baseboard voltage.




ji REGISTER DESCRIPTION

5-1 Added Registers
Shown below are the registers newly added to the existing V9938 registers.
b7 b6 b3 bd b3 b2 bl bl

#25, . | WS | VAE | WK | WIE | wsk | sp2 |
H26| | | W8 | HO7 | HOp | HOS | HO4 | HO3 |
#o7 | | T T T Thoz [ wor | Hoo |

The above three rezisters are cleared to “07 by the RESET signal and if
vsed in that state, will funciion compatibly with VO338.

w23 BT )
H26 bE, BT | Make sure to set “0" for these empiy bit positions.

27 b3~bT

a-1-1 dHorizontal Sgroll Function.

BT bE ba hd b3 he L B
- - : e
F23, . ! : o SH 5F2 R
s i i - | oy . 1 L
ol : -0 HCB o, HOT o, HOE | HOS BG4 HOZ | by character
- P - - - units
=S ” ! I ! CHOZ D OMel L HOD by dot uniss

HCSE -HCO  Used to set the seroll volume of stiil pictures in the horizontal
direction ons dot at a time,
{In 85 and GB modes, scrolling iz in 2-dot units.)

SP2 0 : Sets the horizonial screeen size to | page. ([nitial value)
Scrolling is done within one page and the non-displayed left
side of the page is displaved oo the right hand side of the
screen. .

1 :Sets the horizontal screen size o two pages.

Scrolling 15 dona within 2 pages and if the first page is
displayed firsi, than the second page will appear at Lhe
scroll oparation.

MSK 0 :The left 8 dots are acl masked, (Initial value)

l:The left 8 dots are masked and the border color is ocuiput.
There is no need to wask i the value in ¥27 is "0".

(Tn G5 and 03 modes. the aumber of masked dots is 16.)



i During scrolling, once the dots disappear ito the left of the

screen or once the dots 1 te 7 appear on the screen, their data

i are not conirolled by V8958 and there is no puarantee on what
' will be displayed.
To ensura proper display on the screen, therefore, masking is i

! NeCessary,

sl

© Screen dispaly for HOH-HOS
The screen is shifted to the left as specified in 8-dot units
(in G3 and GO modes, the screen is shifted in 16-dot unitis),

s ien SP2 =0
H07-3 '8 dots " S
0 01, | 130,31 1line

Jisplay screen

—
—
]
e
ot
b

[ae]
(]

T

| C2 |

=3

Yoted 08 is ignerud

00 i 3003 62,63 1line

H 1 e 38 VB30
— ) I S |

31 13 ae, E2.63 129130,
[ T [ E i

iy VNN 630 300 ar
1 ) il

&3 IV Ao Bl BT




Hoted When 5P2 =1, bit 5 (Flll:l:' of e paltern naee table base adilcess
regisler (RB2) should be scl to “1°.

The base address of cach table will be s Lol lows,

Pattern name table(PNT) @ 0 1o 310when ALS is set to "0}
32 Lo G30when ALS is sel te "1
Pattern genorator table (POTY @ The hase address remains unchonpged
cven whon scrall value is chanped,
Color table (CT) @ The base addeess resains snchanged even when o scroll

value is chanzed,

ekl

Screen disoloy for 02 HOO

@

£
The screen is shiftes 1o the right as specified in I-dot unit

{in G5 and 00 modes. the screen is shifted in 2-dot units),

Lxample) L. Wpen screliing o the (el one dot at o lime

LESET  Inicial

et/ 0 1 1 1 2 'r‘LrCIUJL up)
127 0 7 s 0 T (Count down)
l dot to 2 dots to g dots to 3 dots t
the left the left the ie L the left
& whan scrolling to the right one dot al a time
RESET Initial
Hop 0 i 0 31 31 {Count down)
£27 0 1 2 0 1 “-I{CIOLI[]':. up)
1 dot o 2 dots to 9 dois to 9 dots t
the right the right the right the rx*ht

3-1-2 Wait Function (Lo spesd up the writing time of data from CPL to VRAY

on W bd b3 b2 ol 50
o5 j 1 ; CWIE '

WTE 0 :TDisables the WAIT function. (Initial wvalue)
khorks in the same way as V9938,
| : Enables ihe WAIT function.
When the CPU accesses the VEAY, accesses to all poris on V9958

is held in the WAIT state until access to the VR3Y of V5935 is

completed.



However, WAIT function is not provided for incomplete access
to the register and the color palette or for the data ready

status of commands,
5-1-3  Command Function
bl bE; h5 b b3 he bl nfl
o _ B} . - : —
#wes|  Jew | - | |

CHD 0 : The command [unction is not expanded.
The command function can be used only in G4 to 07 modes as with
the conventional type. (Initial value)
1 : Enables the command function in all display medes.
in G4 to G7 modes, it works in the same wav as with the conventional
type and as G7 mode in any ather mode. Therefore, it is NECESSArY

lo set the parameters by using x-yv coordinates of 07 mode,

14 YJK-Type Data Display Function

bT b6 b5 b B3 b2 bl b0

s 1 T T Tww [ [ T

YJE 0 :Handles the data on VRAM as RGB tvoe data. {Initial value)
(Example : G7 mode = 3,3 and 2 bits each)
Displayed colors of the sprite are the same sa the conventional
Lype.

o tlandles the data on VRAM as YJK ivpe data, cenveris them to RGE
signals (5 bits ecach) and oulputs them through G2 terminals

as analoz signals,

The color palette is used to display colors of the sprite in

L7 mode.

YAE O Without attributes

CT C6 Cb €4 C3 G2 €l CD

1 dot sy o [EapEnten __ ¢ Indicates color data
[ dot Yo for 1 dot and color
1 dot - b specification can he
L dot | Ya made up to 217




YJK type data is categorized based on the data on 4 conlinuous
dots as follows,
(Yo - KL - KR - JL - JH : color data for lhe 1st dot
Yz - KL - Kll - JL - JIl : color data for the 2nd dot l
Yoo KL - KH-JL+J0 : color data for the 3rd dot J
Yo KL -KH-JL-JH : color data for the 4ih dot

1:With attributes

C7T C6 C5 C4 €3 €2 (1 LD

A htiribute

When A= ()
Just like when YAE="0", indicates color data for | dot and
coler specification can be made up to 2'%. (The "A” bit is ignored.)
Wwhen 4= 1
Yio Yz Yo and Y. become coler codes respectively and they are-
output as RGB signals through the color palette. (16 colors)
The KL, KH, JL and JH data are ignored then.

& Combination of YJX and YAF data

IR ~ URAY data |

i 0 i 0 I B Via the conventiuna{_color palette

; ) I ]! Via the conventional color palette

0 Via the YJK — RCB conversion table |
1 i ] i 1=0 : Via the YJK — RGB conversion table |

A=1 Via the color palette




y RI3H
‘!Eulor k) 0
'| palette | B3I 4 DAC
i | %
: &
CT—~C0 A SEL ——AIHH:—%
T .
) cog'ifersian Gi6) Ipac —
s 2 ﬁ N L=
%in ﬁ-dot Bia)
units) f——

-

i The formulas for YJK-RGB conversion are as follows.

1} From YJK to RGB

R=Y + J
=Y + K
oy, 4 K
By T T
2) From RGB to YJK
vaB R &
2 4 8
J=R — Y
K=G — Y

5-2 Modified Register
Shown below is the register whose function has been modified from VS338.

b7 b6 b5 b4 B3 b2 bl b0
sit [ RL s |0 0 | 0 | 1 | 0 | Fn |Status Register 1

| [D i

When the power is turned ON, the [D¥ is returned to bl to b5 of the status
register 1, indicating that V9938 is connected at "0" and V9958 is connected
at “2". '

10



5-3 Deleted Functions

RO
REG

Skl

1) Composite video output

9) Mouse,lightpen interface

45 a result of these deletions, the following bits of the internal

register become meaningless. Therefore, set these meaningless

“0" wien writing into the registers.

hits to

Mode Register 0

Mode Register 2

Status Register |

BT b6 b5 b4 b3 b2 bl b0

0 | b6 jEE2 o IBL | w5 | om | oM 0

ws [ w Lo | o8 | WO | 0 [ s | BW

FL | LPS. Y | Pl
11



6 MODIFIED TERMINALS DESCRIFPTION

The following table shows those terminals whose functien has been modified and

those whose function has been deleted and fhen newly added,

Pin | V9958 vogss |
No. __E;rminai_HEAé ?Ifﬁ Terminal name !fﬁd Remarks
4 VRESET Co VDS i 0 |Added after deleted
5 HSYNC 0 HSTC | 1/0 | Modified
6|  Coie 0 CSTNC | 1/0 | Yodified
8| CPUCLEADS |0 CPUICLK | 0 |Modified
o | wo/mac | L] VIDED | 0 |Added after deleted |
o6 | WAt I G |1 | Added after deleted
Lo | wmsser [ | 0 | I |added after deleted

Te rest of the termizals remein the same as those of VEOZE.

. Neletsd ierminal
- VIDEC
- LPS
- LPI
- VIS

fa—y

?. Added terminal function
- VIDASDAC = Analog power source
- WAIT = 1/0 WAIT output
- HRESET —; ) L _ )

, i = Tri-level logic input of HSYNC and CSYNC separated .

- VRESET —

3. Hadified terminal functions

- HSYNC =»  HSYNC outpui or burst [lag ouiput

- CSYAC =% CSYNC output

- CPUCLK/VD5~=  CPUCLK output or VDS output

2 Quiput selection between CPUCLK and VDS

b7 b6 ba bd b3 b2 bl bl

#25 | | ! TS : . ) i B

VDS 0 : The CPUCLK signal is ocutputi, (Inicial valus)
1: The ¥DS signal is output,
12
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7]

ELECTRICAL CHARACTERISTICS

T-1 Maximum Ratings
| Symbol | Item i tating Unit
Voo Power supply voltage - 06— +7.0 W
Vin Input voltage —0.a—-+7.0 v
T Ts Storage temperature —B0—+125 | C
To Operating temperaLﬁre | 0— 470 «c |
7-2 Recommended Operating Conditions
Svmbaol | Item Minimum | Typieal |Maximum L.'ui_tp___
Voo Fower supply voltage 4.75 5.00 B.25 v |
T Vs Power supply voltage 0 v
Ta Operating ambient t.en-'xperature 0 70 =
Wil Low level input veltage (group 1} -0.3 0.8 v
i ViL 2 Low level input voltage (group 2 =0.3 0.8 v
T . External clock low level input voltage (group 3) -0.3 0.5 W
Vid 1 High levgrinput voltage (group 11 2.2 Voo W
Vi 2 “High level input voltage (group 2| 2.2 | Von Voo
BETE External clock nigh level input voltage (group 3 3.5 i i | Voo v I
Note: Group | CSE. RDO-7. C0-7, LPS, LFD, RESET, DLCLK, VRESET. HRESET
Group 2 CDo-7, MODE 0. MODE 1, C5W
Group 3 HTAL 1, XTAL 2

13



1 GCCENCERAL DESCRIPTION

This LSI is a video display Processor (VDP) which is applicable {o new
media. It uses an N-channel silicon gate MOS and has a linear RGB output.
Tt is software compatible with TMSG9184 and VG938,

5 FEATURES

- oV power supply.

- Jutputs linear RGR,

*Built-in color palette for display in up to 512 colors.

- Capable of simultaneous display of 19,268 colors by using YJK system
display.

- Capable of displaying up to 512%x424 Pixels and 16 colors.

- it mapped graphics.

- Capable of displaying maximum of 256 colors simultaneously.

- 16X byte~128K byte useable for display memory.

- 16K = 1b, 6K < 4b, 64K« 1b and 64K x 4b DRAMs are useable.

- 2ob addresses, dms auto refresh function of DRAM.

- Expansion video memory can be connected.

- Fight sprites can be displayed for each horizontal line,

- Colors for sprites can be specified for each horizontal line.

“fhrea move, line, search and other commands.

* Command function usable in every display mode.

- Logical operation function.

- Addresses can be specified by coordinates.

 Capable of external synchronization.

* Capable of superimposition.

- Capable of digitization.

~Muiti MSX-VIDEO configurations are possible.

« External color palettes can be added by utilizing colar bus output.

~Vertical and horizontal scroll function.

*Mail function to CPU.



RESET Input Timing

RESET ———— e
1
]
:

Mo | Symbol fiem Min. Typ. Max, Unit

1 | TRESET | RESET low level pulse width 10 ns

7-3-2 DC Characteristics

Svmbal Ttem Condition | Minimum @ Typical | Maximum : I:_T_njt
| Vou 4 Low level output voltage igroup 41 | loo - }..EH;KWT ..... | 0.4 Vo
VoL 5 Low MvelauﬁbutvnkageigTuup 3 |IuL—]"BnLa2 | 0.4 W
VoL 6 Low level output voltage (group 6) | IoL=10mA i - 0.4 Vo
Voo 7 | Low level output voltage (group 7) | Tor = 1.68mA | - | 0.4 i W
Vou4 | High level output voltage (group 4| | Tow = 100uA 2.4 ! v
Vora | High level output veltage igroup 3 : lox —60pA 2.7 i B Vo
 Iu ' Input leak current | | ] T 0 whA
ILo | Output leak current (when ﬂ:}aEmg-J | h - . 22 | A -
[oo | Current consumnption | 230 | . mA

Note: Group 4 CD0-7. RD0-7. AD0-7, VDS, CBDR. CPUCLK/VDS, C0-7, HSYNC, CSYNT. WAIT, Y5
Group 5  RAS. CAS 0. CAS I, CASX, B'W
Group & DLCLK, DHCLK

Group 7 INT

i-3-3 Input/Output Capacity

Symbal [tem Condition | Min. Typ. Hax. | Unit
CIN Input capacity VIN =0 ¥ 10 ? PE
CouT Qutput capacity VouT=0 v 10 i PF

15



7-3-4 External OQutput Clock Timing

b 1 L ] .
Mo | Symbol | I tem Condition | Hin. | Typ. | Max. j Unit
# | FDHCLK 'EEETH frequency : | 10.13 |10.Td lll.EB MHz
9 | THRL | DHCLK Low-level | | 2 | |
i pulse widih ; LE o f . 1
10 | THF | DHCLK fail time i | 25 | ns |
11 | FoLCLK | DLCLK frequency | CL=50 PF, 5.06 | 5.37 | 5.64 | MHe
12 | TLoWL | DLCCR (output) Tow- | | | | *
i level pulse width i 60 I i ns
P1atwor DLCLA (output) fall tim& ) i : “515 ' s
14 [ THLOD | DACCK-DLCEE (output) ! ; | o
P dblay time L -19 ] 1a ! ns |
i 15 | [CPUCLA CPUCLK frequency i 3.37 | 3.58 376 | Mz
16| TCWH ' CPUCLK high-level i ; ' ' '
: pulse width CL=100PF 110 o.ons
17 | TCHL | CPUCLE low-level | | | |
) ;:ulﬂe_a_avidl:h ) | . l].':]_ . Ts
12 9 Tc L CPUCLE rise time : ' 23 o5
L5 | ICF CPLCLK fall time Lfﬁ ; ns
20 | TLOHAD - u‘ih'roh,ybb} high- i : - j
5 1 . WTAL delay time . CL=30pr IO . :_33 . a8
91 | TLOLYD | DLCLK (output) low- | ; | i §
©XTAL delay time 20 ; JD . TS
Yote : The values shown for DHOLA and DLCLE assume that RL - 1 & obm.

e ]

|I"_-.| | E— 1] —

b= 1n - oy
; 13! 1= '
1 i
1 1! ,
e 1 r == 132 :
BLCLR |/ EXL ;gf
Wity / ; £
i ]
|

—— 13

Jhr i 1 ._.__._..._._l 14

‘ l..., 1 t

CIMUCLI i

External Output C1

1

ock Timing
b

J?f__



T-3-3 CPU-MSX-VIDEQ [nterface

T e
N | Symbol | lten Condition | Win. | Typ. | Max. | Cait
1 | TASR i&ddress setup time I ] i
- | (related to CSR) F 0 i ns
2 [Task | address setup time | j | | |
) i (related to Q§?} ! 30 | I__ ns
3 | TABW | Address hold time i 50 N | f E ns
4 | TDSW | Data seilup time __J L 30 I !__“3
5 | TOHW  Data hold time | 30| . ons
6 | 7CSH | CSK pulse width ' ' 186 | 700 . 2000 ! ns
7 | TCSR | CSR pulse width } 186 | 700 }2000 | ns
& | TRAC EDaignacccss bime . CL=300PF '_ L1000 150 ns
3 | TPVK.& . Data invalid time g .0 | | ns
10} TPVX [ Data disable time | | B3 1 W0 0 ns
11| ik ! CSH pulse width | | |
4. lst-Znd byte . 2 | N8
120 TR2s CSW pulse widin high, | ;
2nd-3rd, 3rd-3rd, |
3rd-1st byte | 0 | us
12 | TSIRK gﬁgﬁ—ﬁﬁﬁ setup iime, : : '
, lst-ist byte ; L. 2 s
4| TS20W | CSR-CSW setup time, | : '. !
i 3rd-lst byte , B : us
15 | ISI4R | COW-CSR setup time, | | |
i 2nd-Ist byte i |z i i | us
16 | TS2LR | CSW-CSR setup time, ! f ; ! i
__ 2nd-3rd byte ! 8 i | us,
17 { TWIR ;Cﬁﬁ oulse width high, | i } :
| lst-1st byte E P2 Lus
18 | TW2R | CSR pulse width | | ! | |
| high, 3rd-lst, | 5 ! 5
_ | EEﬁ—Srd by ia i : 8 i ! . us
19| eS| BAIT delay time 5 ! : | g
" (for (SR and W) | | | 1120 i ns
20 | TRACW  Data access time ! I i i E
| (from WAIT) ! ! ! 1100 | s

Yate) 3 indicates the value when WIT doés not hecome low.
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7.9-6  4SY-VIDED-VRAM Interface

%o | Synbol | ten | Condition | Min. | Tye. | Max. | Unit
1 | TRC Hemory read/write : ! ' i ‘
__1 cycle time ! | 266 l 218 _
2 1 TPC | Page mode cycle time . | 177 1 186 "_E |
4 | TDSC | Read data setup time | L2 | |
5 | TDHC | Read data hold time | 0 !
TRP | RAS precharge time I . 5o | !
7 | TRAS | R3S pulse width '_, 120 | !
& | TRSH | RAS hold time | | 60 | |
9 | 1cAS | CA5 pulse width | | 8 | | |
wlresn CAS hold time _: : 140 | :
11]TRCD | R35-TAS delay time | 40 | !
V12 | TChe ' TAG-F3% precharge time | R (| : ;
kel o e dal L N —
12| TRARD | Row address-HAS _ : : :
B delay time R L__?G . . .
4| TRAll | Row address hold time ) L 12
50100 Column address-TAS | CL=130PF
delay time 0
6 1TC%J Column address holé | ; : :
© time B , N LV FR . I
17| TCAR ' Column address held | A : |
‘ time(for RAS) : | 130 . i
16| TRCD | Read command-TAS ; : ' ; i
! . dalay time i b3 . -
19 TRCH | Read command hold time : L 5 i
20 | TWCH | Write command hold i ' : : E
- L time o |70 . o
20 PRI write command fold , ; f
time (for R&S) i L 180 i R
22 | ThP | Write command pulse E | i |
wWidth — " 126 i -
23 | TRWL  Write command - HAS 5 ; ! i
_ . read time ) | a0 i B
24 | TCWL | Write command-CAS read | i | ; i
time B i L1200 ) |
251 TDCD | Write data-CAS delay | : i '
i b time ) : 0 i
26 | TON  |Write data hold time | 50 |
27| TR | Write data bold time | f
L [for_ﬁﬂ?) L . 110 P
28 ETHCE 'Write command-CAS ; : ;
i © delay time : Lo ;
i 1TC? (CAS precharge time : | ; . !
| | ' {page mode cycla) : I ;

20
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T-3-7 R.G.B. Qutput Level

. i .

Symbol Item Mé::ﬂfﬁ';‘:;'t_ Minimum | Typical |Maximum| Unit
. -‘-f"_]"tGE 31 | R.G.B. maximum output vultage 2.8 31 4.5 W
YRGB 0 | RG.B. minimum output un]tage lblack level) | py 4700 1.9 2.2 25 v
VE-F R.G.B. VRGB31-VRGBO potential difference 0.8 0.9 1.1 v
DHRGB ‘R.G.B. VP-P deviation 5.0 e

*T'ypical values are given under conditions of Voo =500V, Ta =25°C,

T-3-8 Sync Signal Output Level

Symbuol ltem Méiiﬁfﬁrg::t Minimum | Typical |Maximam [Init |
Vave 14 Svakue output high level BLEO 4.5 Voo v
Veiew 1| value output mtern‘lr-dmte level ELED_ RL =1K{t 2.5 3.4 W
Vv, 1 J-valoe uutput low level BLEO i 0.4 . v i
7-3-9 R.G.B. Signal AC Characteristics
J\ﬂ Symbul Ttem :hti?;?;:ifflrﬂrlj?l Minimum | Typical i‘lr‘IaMmum Unit
0 et H.G.B. signal rise time " ' )
13| _Ir_H“f"B“ ....[VRGBU VRGELL) o RL=4700 § 60 ) ns
I R.G.B. signal fall time CL =~ 150pF | .
M) TIRGE ) yRGRN - VRGBO) | 8o ns

23
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T-3-10 Sync, Signal AC Characteristics
No | Symbol [ tem | Condition| Min. | Typ. | fax. | Unit
1 | TFSY 1 | BLEO intermediate level- | ] | i |
_ { low level fall time ; i ; : s
2 | TrS8Y 1 ! BLEO low level-intermediate I : l ;
_ level rise time | | B 140
3 | TrSY 2| BLEO low level-high level | | | | |
_ . rise time _ : | i | 225]_
£ | TESY 2 | BLEO high level-low level | CL=50PF : I ns
B fall time ! ] | . 110
5 | TDSY | CSYNC,HSYRC Output delay | | | | ,
Lime ’ | Lo
5 | THSY ' CSYNC,HSYNC Output hold | | | ' |
_ L time ; 20 |
7 | Te5¥ 6| 7S rise time ! B %
8 | TISY 6| ¥S fall time E i 25 |




e ‘_V*H.wu
= mem e s e e e Won e
TTTETT o T 1I|IIr‘.‘l.vi.J

25

bl =4 =
- ] = .
1) ] . -
- | r] n ]
m = T ) -



csove Ty U

1st Field

csvwve U U_i IRRR Iﬂ_ﬂ_lULﬂ_]UU_lﬂﬂJ_lm

i | |
! i ' i
4.6 500 1.00,500 24Zpsec

2nd Field

usywe TN HJ_L‘HIHHI_UTI_UTI‘IHI_U_U_U—LF

|"|"r HC |.|.:.m:,t"l.

2'12.- LAH
HSYNC ] I
|'."|‘. N'L'n ||||| I.f"'l
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T-3-11 Color Bus

Mo | Symbol f I tem [ Condition | Min. Typ. f Max. | Unit
1 | TDCBO | DLCLK-color bus output | | | j |
delay time | CL=30PF L 180
2 | THCBO | DLCLE-coler bus output ! _1
hold time 4D | ms
3 | TSCBI | Color bus input setup |
time 0 [ |
4 | THCBI | Color bus input hold _ " |
time | 0 | | |

Color Bus
[Dutpuc) "

B —
|

. |

Lolor Bus : g |
{Input) . p
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7-3-12 VDS
Na | Symbol | I'ten | Condition | Min. | Typ. | Max. | Unit
1 | TDVDSL | OLCLK-VDS low level | ' a'

| delay time i a0 100
2 | TDVDSH i DLCLH-VDS high level |

i delay time 1 CL=00FF 50 100 ns

3 | TSVDS | VDS setup time (for

_ E?{Sﬂ_gnr_:l__[_;_}lﬁl)_“__ 20 ]
4 | THVES | VDS hold time (for

CASO and CASD) 0

CASH

lor CASLY

VDS

3

Eol

A

L
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9 PACKAGE DIMENSIONAL DIAGHAM

5B, 7 MAX (including burr)

53.0TvP

17.0 TYP
19.05TYF

15¢‘MAX

— e B

7
I
— '

DIMEMNSIONS N MM

i SEATING
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