HD153108

Color Palette with Triple
4-bit DA Converters

The HD153108 is a triple 4 bit video DAC with dual port RAM, designed specifically for high performance,
high resolution color graphics. The HD153108 supports up to 256 simultaneous colors from a 4096 color
palette and generates RS-343-A compatible red, green and blue video signals.

The HD153108 realizes high speed, high density and low power dissipation by implementing in Hi-BiCMOS.

Features

* Displays 256 colors simultaneously among total 4096 colors.

* Provides R-G-B 3 channels 4 bit D/A converter on a chip.

* Blanking input to control display.

- Overlay displaying applied for cursor or menu.

* Built in overlay color register to select any 4 colors among 4096 colors.

* Supporting TTL interface.

* Maximum Dotting Rate of 50MHz.

» Utilizing  Hi-BiCMOS process of super high speed and low power dissipation.

Pin Arrangement
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Block Diagram
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Pin Description

Pin Name Pin Number {*) Description
NC 1,23,29 No Connection pin. Usual GNDed.
(=, —,27)
OLDO OLD1 2,3 Overlay select inputs,
(1,2)
PDO—PD? 11,10,9,8,7,6,5, 4 Pixel select inputs. '
{10,9,8,7,6,5,4, 3)
D0-D7 21,20,19,18,17,16, 15, 14 Data input/cutput terminal when writing/reading CLT. OLT and
(20,19,18,17, 16,15, 14, 13)  registers (Address Register, RGB Register, Read Mask Register,
Blink Mask Register, Overlay Control Register, Blink Timing
Register).
DGND1 12 Digital ground.
(11}
DGND2 13 Digital ground.
(12)
csS 24 Chip select control input when writing/reading CLT, OLT.
(22)
RS0-RS2 27,26,25 Termlnal to select CLT OLT and registers. For selection, see
(25, 24, 23) register mapping in Table 1.1,
R/W 28 Terminal to switch write/read modes of CLT, OLT and registers.
(26) The R/W signal is activated at CS="0"", and R/W=""1" takes read
mode and R/W ’O’ takes wrlte mode.
Veebpl 22 Dngltal power.
(21}
Vecebp2 a4 Digital power.
(42)
AGND1 30 Ana!og grOund,
(28)
AGND?2 35 Analog ground.
{33)
B 32 DAC(BIlue} analog output.
(30)
G 33 DAC(Green) analog outputr.
(31)
R 34 " DAC(Red) analog output.
(32)
VREF 36 Termmal to connect a reference resistor. A reference resistor
(34) must be connected between this terminal and AGND1.
7C&JMP ,37 T T Termmﬂal tionco?nnect a ciarpacl?sr Eri;‘)haserciarinpensa;r;ni A O
(35) 1uF capacitor and a 4.7uF capacitor must be connected between
COMP and AGND1
BSEL 38 Input termmal to set BLANK Ievel At BSEL = '0", the BLANK
(36) level is set. At BSEL = "1", it's not set.
When set, the BLANK level wil be 7.5 IRE.
BTC 39 Input terminal to provude reference clock when setting the blink
(37} timing. For the concrete setting method, refer to the section of
blink timing register below. Normally, vertical synchronizing
signal is provided.
BLANK 40 Composite biank control input, When BLANK="0"".
(38) DAC output becomes blank level in any CLT and OLT
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Pin Name Pin Number (*} Description
RESET 41 Reset signal input for all the F/F in digital part.
(39) At RESET="0", they are reset and initialized.
DOTCK 42 Clock input to do operation of digital and analog parts.
(40) Operating speed is determined by the speed of this clock. When
this clock rises, CLT and OLT addresses and each input data of
BSEL, BTC and BUANK are taken, and analog signals are
output. And, it's also used as the reference clock on writing into
CLTand OLT.
OLE 43 Signal input to switch CLT and OLT. OLT is selected at OLE=""1"
(41) and at OLE=""0"" CLT is selected. However, when OLE=""1",
OLDO, OLD1="0"" and b6 of overlay control register="1", CLT
can be selected.
VCCA 31 Analog power.
(29)

(*) Pin numbers at the upper column indicate those of PLCC-44 and the figures in parentheses at the lower column indicate

those of DILP-42 shrink.

Functional Description

1. Address Register

Address Register is selected by input signal at and the more significant 8 bits are used to
RSO—RS2 Pins. (Table 1.1) The less significant select words of CLT (Color Lookup Table) and
2 bits of the register are used as R.G.B pointer, OLT (Overlay Table). (Table 2)

Table 1.1 Register Mapping

RS2 RS1 RSO0 Register Contents

Table 1.2 Overlay Control Register

Address of Register Controls

0 o] o] Address Register (A0--A9) b7 Reserved

0 0 1 Color Lookup Table b6 CLT Enabie

0 1 0 Reserved b5 Reserved

0 1 1 Overlay Table b4 Reserved

1 0 0 Read Mask Register b3 OLD1 Blink Mask

1 0 1 Blink Mask Register b2 OLDO Blink Mask

1 1 0 OQverlay Control Register b1 0OL.D1 Read Mask
(See Table 1.2) b0 OLDO Read Mask

1 1 1 Blink Timing Register

Table 2 Address Register Function

Address Register Value RS1 Selected Biock
AO0-A1 00 Red
01 Green
10 Blue
A2-A9 $00—-$FF 0 Color Lookup Table
$00 1 Overlay Color O
$01 1 Overlay Color 1
$02 1 Overlay Color 2
$03 1 Overlay Color 3
G HITACHI
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2. Access to CLT/OLT

CLT/OLT are accessed by the unit of R, G or B
set and the word is selected by address informa-
tion in the address register. When addresses are
written from D0-D7 to A2—A9, AO—Al are
initialized to select R.

Once, initialized. each access toselect CLT/OLT
increases AO—Al to select in the order or
R-> G- B. Written data to R and G are latched
internally until the data is written to B, write
to R, G and B is taken simultaneously. After
access to B, A2—A9 increase by 1 and A0O-A1l
select R. (Table 3)

During the OLE terminal is “Low™. CLT
output of the address defined by PD7—PDO is
selected to be displayed. During OLE “High”,
OLT output defined by OLDI-OLDO is
displayed. However, even if OLE is "High”.
OLEO, OLE1=*0" and b6 of overlay control
register is “High”, CLT can be selected (Table
4)

Table 3 Read/Write Operation Truth Table

R/W RS2 RS1 RSO A1 A0

Functions

CLT 0 0 0 0 - - Write to Address Register ; DO—-D7—-A2-A9, 00—~A0—A1
0 o] 0 1 0 0 Write R{red) data ; +1 increment for AO—A9
0 0 0 1 0 1 Write G{green) data ; +1 increment for AO—A9
0 0 0 1 1 0 Write B{blue) data ; +2 increment for AQ—A9
1 0 0 0 - - Read from Address Register ; A2—A9—D0-D7,00—A0—A1
1 0 0 1 0 0 Read Rired) data ; +1 increment for AO—A9
1 0 0 1 o] 1 Read Glgreen) data ; +1 increment for AO—-A9
1 0 0 1 0 Read B(blue) data ; +2 increment for A0—A9
oLT 0 0 0 0 - - Write to Address Register ; DO—D1—-A2-A3, 00—+A0—-A1
0 0 1 1 0 0 Write Rired) data ; +1 increment for AO—A3
0 0 1 1 0 1 Write G(green) data ; +1 increment for AO—A3
0 0 1 1 1 0 Write B(biue) data ; +2 increment for AO—A3
1 0 0 0 - - Read from Address Register ; A2—A3—+D0-D1,00—-A0-A1
1 o] 1 1 0 0 Read R{red) data ; +1 increment for AO—-A3
1 o] 1 1 1] 1 Read Glgreen) data ; +1 increment for AO—A3 o
1 0 1 1 1 0 Read B(blue) data ; +2 increment for AO—A3

Table 4 Pixel Selection & Overlay Control Truth Table

OLE oLD1 oLDO Overlay Control Register PD7-PDO Selected Block
o} X X X $nn Color Lookup Table ($nn)
1 0 0 0 X Overlay color 0
1 0 1 0 X Overlay color 1
1 1 0 0 X Overlay cotor 2
1 1 1 0 X Overlay color 3
1 0 0 1 $nn Color Lookup Table ($nn)
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3]

. Internal Registers

. Read Mask Register

Read Mask register is used to mask CLT address
terminals (PDO-PD7). Read Mask register
consists of 8 bits (bRO—bR7). The bRO corres-
ponds to PDO and bR7 to PD7. When each bit
of the register is 1", the corresponding address
input terminal is masked. At “‘0”, the mask is
cancelled.

. Blink Mask Register

Blink Mask register is used to mask CLT address
input terminals (PDO—PD7) being blink condi-
tions. Blink Mask register of 8 bits (bBO—bB7).
The bBO corresponds to PDO and bB7 to PD7.
When each bit of the register is *“1”, the blink
of the corresponding address input terminal
is masked. At “‘0”, the mask is cancelled.
Accordingly, when blinking is not desired, it
should normally be masked by setting all bits of the
blink mask register to “1”.

3. Overlay Control Register

Overlay Control register is used for read mask
of OLT address input terminals, blink mask,
and switching OLT to CLT. Overlay Control
register consists of 8 bits (b0-b7) (Table 1.2)
and bO—bl are used for read mask of OLDO—-
OLDI. b2-b3 are used for blink mask and b6
enables selection of CLT (Table 4).

. Blink Timing Register

Blink Timing register is used to set the blink
on timing and blink off timing of CLT, OLT
address input terminals. Blink Timing register
consists of 8 bits (byg—byq). The least signifi-
cant 4 bit bTO—bT3 set the blink on time and
the most significant 4 bits bT4-bT7 set the
blink off timing. Both of the blink on timing
and blink off timing are set by the 4(nt+l)
magnifications of BTC signal cycle (Table
5.1, Table 5.2).

Table 5.1 Blink on Time

Table 5.2 Blink off Time

b3 b2z brt1 bro Blink On Time by bte bys bra Blink Off Time
0 0 0 0 4xtgrc 0o 0 0 0 4xtgre
6o 0 0 1 8xtarc o o0 o0 1 B8xtsrc
0o o0 1 0 12 x tgre o O 1 0 12 x tgre
o 0o 1 1 16 x tgre o 0o 1 1 16 x taTC
0 1 0 0 20 x tgTe 0 1 0 0 20 x tgTc
0 1 0 1 24 x tgtc 0 1 0 1 24 x tgTe
0 1 1 0 28xtgre 0 1 1 0  28xtgrc
0 1 1 32 x tgTC 0 1 1 1 32 x tgTC
1 0 0 0 36 x tgTc 1 0 0 0 36 x tgTC
1 0 0 40 x tgTC 1 0 0 1 40 x tgTC
10 1 0  4daxtgre 10 1 0  44xtgrc
1 0 1 1 48 x tg1c 1 0 1 1 48 x tgTc
"1 1 0 0 s2xtgre 1 1 0 0 52xtsrc
1 1 0 1 S6xtgrc 1 1 0 1  B5Bxtgrc
1 1 1 0  60xtgrc 1 1 1 0  60x tgre
1 1 1 1 64 x tgT¢ 1 1 1 1 64 x tgTC

tgTc: BTC cycle time
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Absolute Maximum Ratings

Item Symbol Rating Unit
Supply Voltage Vee 7.0 v
Input Voltage VIN Oto Vee \4
Operating Temperature Topr 0to+70 °c
Storage Temperature Tstr —55 to +150 °c

Recommended Operating Conditions

Item Symbol min. typ. max. Unit
Supply Voltage Vee 4.75 5.00 6.25 \%
Input “Low" Level Voltage ViL 0 - 08 \%
Input “"High'' Leve! Voltage ViH 20 — Vee A
Operating Temperature Topr 0 25 70 °c

Electrical Characteristics
DAC Characteristics (Vcc¢ = 5V, Ta=25°C)

item Symbol Min. Typ. Max. Unit Test Conditions
Resolution 4 4 4 bits

Maximum Operating Frequency foLk - - 50 MHz

Analog Output Voltage Va(Full) —15 - 15 % of FSR
(Ryrer=12kQ) ValZero) - 2 - 2 % of FSR
Differential Linearity DLE -1/2 - +1/2 LSB

Integral Linearity I.E —-1/2 - +1/2 LSB

Output Rise Time {20%~80%) tr - — 10 ns Cp = 15pF
Qutput Fall Time (80%—20%) tf - - 10 ns C_ = 16pF
Settling Time 1s - — 30 ns Cy = 15pF
Glitch Energy Eg - 90 - PVS

DC Characteristics (Vcc=5V+5%, Ta=0 to +70°C)

Itern Symbol Min. Typ. Max. Unit Test Conditions

Input “High" Level Voltage Vin 20 - Vee v

fnput “"Low’’ Level Voltage VL -0.3 - 08 v

Input Clamp Voltage Vi - — ~15 Y Veg = 4.75V
Iy = =18mA

Output “High'’ Level Voltage Vo 27 - - \Y Vee = 475V
lon = —400uA

Output “Low’ Level Voltage VoL - - 05 \ Vee = 4.75V
loL = 8mA

Input Current I - - 1 mA Vee =5.25v
V| =55V

“High’* Level Input Current b - - 20 uA Vee = 5.25v
V=27V

“Low" Level Input Current L - - —-400 uA Vee =5.25V
V=04V
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Switching Characteristics

VIDEO Output (CLT) (Ve = 5V, Ta=25°C)

Item Symbol Min. Max. Unit Test Condition
DOTCK Cycle Time 1CK 20 — ns
DOTCK Width High tCKH 8 - ns
DOTCK Width Low tekL 8 - ns
Data Setup Time tpsy 6 — ns
Data Hold Time tpH 6 - ns
Output Delay Time tod —_ 30 ns Cp = 15pF
tex
texw | texu
tosu tow

PDO~PD?

0LDO~OLD1

BLANK N N+1 X N+2 X N+3

BSEL ,BTC

th

N : Don't care

G HITACHI
Hitachi America, Ltd.  Hitachi Plaza ® 2000 Sierra Point Pkwy. @ Brisbane, CA 94005-1819 e (415) 589-8300 441



HD153108

VIDEQ Output (OLT) (V¢ = 5V, Ta = 25°C)

Item Symbol Min Max. Unit Test Condition
DOTCK Cycle Time tock 20 - ns

DOTCK Width High tockH 8 - ns

DOTCK Width Low tockL 8 - ns

Data Setup Time tosul 6 - ns

Data Setup Time tosu2 6 - ns

Data Hold Time tomM1 6 - ns

Data Hold Time toH2 6 - ns

Output Delay Time topd - 30 ns CL = 16pF

tock

tocku | tocki

e/~ N N A\ NIV
tLuul tONI
OLE
tosuz ton:
OLDO~ - *
oLD! N—-1 N N+1 X N+2 X N+3 X N+4
tond

R.G.B. \\\ \ \\\ \\ N )( N+1 XN+2

: Don't care
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CLT Access (Vgc =5V, Ta=25°C)

Item Symbol Min. Max. Unit Test Conditions
CS Cycle Time teswi 100 - ns
CS Width Low teswLl 50 — ns
CS width High teswHl 50 - ns
R/W,RS2, RS1 Setup Time tsu1l 6 - ns
R/W, RS2, RS1 Setup Time tsu2 6 - ns
R/W, RS2, RS1 Setup Time tsus 6 - ns
R/W, RS2, RS1 Hold Time tH1 6 - ns
R/W, RS2, RS1 Hold Time thz 6 - ns
RSO Setup Time tsua 6 - ns
RS0 Setup Time tsus 6 - ns
RSO Setup Time tsus 6 - ns
Address Data Setup Time tsu7 6 - ns
RED Data Setup Time tsus 6 - ns
GREEN Data Setup Time tsug 6 - ns
BLUE Data Setup Time tsulo 6 - ns
RSO Hold Time t3 6 — ns
RSO Hold Time tha 6 — ns
Address Data Hold Time tHs 6 — ns
RED Data Hold Time tue 6 - ns
GREEN Data Hold Time 7 6 - ns
BLUE Data Hold Time ts 6 — ns
CS Cycle Time teswz 100 - ns
CS Width Low teswiLz 50 - ns
CS Width High teSWH2 50 - ns
R/W, RSO Setup Time tsu1l 6 - ns
R/W, RSO Setup Time tsul2 6 - ns
R/W, RSO Setup Time tsu13 6 - ns
RS2, RS1 Setup Time tsuia 6 - ns
RS2, RS1 Setup Time tsuls 6 — ns
RS2, RS1 Setup Time tsule 6 - ns
Address Data Setup Time tsy17 6 - ns
R/W, RSO Hold Time tHo 6 - ns
R/W, RSO Hold Time tH10 6 - ns
RS2, RS1 Hold Time tH11 6 - ns
RS2, RS1 Hold Time tH12 6 - ns
Address Data Hold Time tH13 6 - ns
RED Qutput Delay Time td1 — 75 ns C_ = 50pF
GREEN Output Delay Time 142 - 75 ns C = 50pF
BLUE Output Delay Time t43 — 75 ns C_ = 50pF
RED Output Hold Time thz1 5 - ns
GREEN Output Hold Time tyz2 5 - ns
BLUE Output Hold Time t4z3 5 - ns
‘TS Cycle Time tcsw21 50+3 xtck — ns
€S Width Low tcswizt 50 - ns
€S Width High teswH21 3 xtek - ns
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WRITE

s\

R/W
RSZ~RS!

teswi

tosws

leswr

loswa

1,
cswi teswmr

teswin

{cswh1

teswin teswht

toswize

tcswhz

N/

tn
-

tyuz

\

tua

/

o

N/

taua

2

\—

"SR

%

thus
]
RSO

tua

tyus

I

N VY
tyur | tns tus | the tyug | twz fauio | tus
~ Address RED GREEN BLUE
DO~-D7 I\ nput 4 Input Input Input
A\N: Don't care
READ
toswz toswz
teswiz teswnz
cs 1 \ / \

R/W
RSO

*

\S—

N/ _

tuy taurz
el ]

tNIl

tuio

2 |

tsurs

Y

Y

taure taurs twiz ol

S N

teurz |tui ta tuzi taz tuz2 tas thz

ot ———I lae
DO~D7 Address RED GREEN BLUﬂ
input h Output ﬂ h Output 4 Qutput
IN\\Y] : Don't care
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OLT Access (Vgc =5V, Ta=25°C)

item Symbol Min. Max. Unit Test Conditions
CS Cycle Time tesws 100 - ns
CS Width Low teswia 50 - ns
CS Width High teswH3 50 - ns
R/W, RS2 Setup Time tsu1s 6 - ns
R/W, RS2 Setup Time tsu1g 6 - ns
R/W, RS2 Setup Time tsuz20 6 - ns
RS1, RSO Setup Time tsy21 6 - ns
RS1, RSO Setup Time tsuz2 6 — ns
RS1,RS0 Setup Time tsy23 6 - ns
Address Data Setup Time tsu24 6 — ns
RED Data Setup Time tsy2s 6 — ns
GREEN Data Setup Time tsu26 6 - ns
BLUE Data Setup Time tsyu27 [ - ns
R/W, RS2 Hold Time tH14 6 — ns
R/W, RS2 Hold Time tH1s 6 - ns
RS1, RSO Hold Time 416 6 - ns
RS1, RSO Hold Time tH17 6 - ns
Address Data Hold Time tH18 6 - ns
RED Data Hoid Time tH19 6 - ns
GREEN Data Hold Time tH20 6 - ns
BLUE Data Hold Time thz1 6 — ns
CS Cycle Time tcswa 100 - ns
CS Width Low tcswia 50 - ns
CS Width High teswHa 50 - ns
R/W, RS1, RSO Setup Time tsuzs 6 - ns
R/W, RS1, RSO Setup Time tsu29 6 - ns
R/W, RS1, RSO Setup Time tsu30 6 - ns
RS2 Setup Time tsyst 6 — ns
RS2 Setup Time tsyu32 6 — ns
RS2 Setup Time tsu33 6 -~ ns
Address Data Setup Time tsuaa 6 — ns
R/W, RS1, RSO Hold Time tH22 6 - ns
R/W, RS1, RSO Hold Time th23 6 - ns
RS2 Hold Time 24 6 - ns
RS2 Hold Time th2s 6 - ns
Address Data Hold Time tH26 6 - ns
RED Output Delay Time tdse - 75 ns Cy =50pF
GREEN Output Delay Time tds - 75 ns C_ = 50pF
BLUE Output Delay Time tde — 75 ns C_ = 50pF
RED Output Hoid Time tza 5 — ns
GREEN Output Hold Time thzs 5 - ns
BLUE Output Hold Time t4ze 5 - ns
CS Cycle Time tcsw2z 50+3xtock — ns
TSWidth Low tcswi22 50 - ns
TS Width High teswH2z 3 Xtock - ns
G HITACHI
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WRITE
tesws tosws L Icswy toswez
toswia fcswrs toswes 1CSWH3 toswes 1cswH3 teswiae loswha2
S N/ A N G N S N S
tsuia thie  turs tuis ‘s.u.Z.O
R/W r
RS2
tsuzx tNlS
RS1~RSO .
| tsuzz turz ‘m‘ touza @V @
tsuzs [thig tsuzs |thie tsuze {tuzo tsuz7 |thar
Address RED GREEN BLUE
Do~D? tnput Input Input Input
N\ : Don't care
READ
teswe teswa
teswie toswre
cs \ / 4 / \ / \ / \
\ N/ \— N/
touzs tuzz  tyuze
R/W
RS1~RS0
thas || tsuso
tous tuze  teusz ipis t'i’i
- —\(— & égg\
tausa [ th2e tas tuze
Address RED GREEN BLUE
po~07 Input Qutput Qutput Output
Y : Don't care
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READ MASK Register Access

(Vec =5V, Ta = 25°C)

Item Symbol Min. Max. Unit Test Condition
CS Width Low teswLs 50 - ns
RS2 Setup Time tsy3s 6 - ns
R/W, RS1, RSO Setup Time tsu3se 6 - ns
Input Data Setup Time tsu3y 6 - ns
RS2 Hold Time ta7 6 - ns
R/W, RS1, RSO Hold Time t2s 6 - ns
Input Data Hoid Time th29 6 - ns
CS Width Low tcswie 50 — ns
R/W, RS2 Setup Time tsu3s 6 - ns
RS1, RSO Setup Time tsu3o 6 - ns
R/W, RS2 Hold Time 1430 6 — ns
RS1, RSO Hold Time th31 6 - ns
READ MASK Register Qutput Delay tg7 - 75 ns C =50pF
READ MASK Register Output tyz7 5 - ns
Hold Time
WRITE READ
teswes
cs cs /

= \W | 2@
L—ﬁ‘suas tuzr tsu3e tuso
i tsuss %——“nzu | tsyag thar
R'W ASN RS1.RSO \
RSIRSO AN N

!
00~07 ' oaa DO~07

Data Output

: Don't care
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BLINK MASK Register Access

(Ve =5V, Ta=25°C)

Item Symbol Min. Max. Unit Test Condition
€S width Low teswLy 50 - ns
RS2, RSO Setup Time tsu4a0 6 - ns
R/W, RS1 Setup Time tsual 6 - ns
Input Data Setup Time tsua2 6 - ns
RS2, RSO Hold Time tH32 6 - ns
R/W, RS1 Hold Time tH33 6 - ns
Input Data Hold Time tH34 6 - ns
CS Width Low tcswiLs 50 — ns
R/W, RS2, RSO Setup Time tsua3 6 - ns
RS1 Setup Time tsu44 6 - ns
R/W, RS2, RSO Hold Time tH3s 6 - ns
RS1 Hold Time tH36 6 - ns
BLINK MASK Register Output Delay  tgg — 75 ns C =50pF
BLINK MASK Register Qutput tHzs 5 - ns
Hold Time

WRITE READ

toswr teswis

cs

ﬂ/“

touez a—t-|tias

&T - P

tauar thas

J ( s
RSZRS0 w R aso
l-o tsueo thaz

R/W
RS1

teuaz tuaa

[ tuze
00~D7 Dt o DO~D7 Data Output

R\ : Don't care
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OVERLAY CONTROL Register Access

(Vce =5V, Ta=25°C)

{tem Symbol Min, Max. Unit Test Condition
CS Width Low tcswLo 50 - ns
RS2, RS1 Setup Time tsU45 6 - ns
R/W, RSO Setup Time tsuas 6 - ns
Input Data Setup Time tsyua7 6 - ns
RS2, RS1 Hold Time ty37 6 - ns
R/W, RSO Hold Time tH3g 6 - ns
Input Data Hold Time th3g 6 — ns
CS Width Low tcswLio 50 - ns
R/W, RS2, RS1 Setup Time tsyas 6 - ns
RSO Setup Time tsiya9 6 - ns
R/W, RS2, RS1 Hold Time tH40 6 - ns
RS0 Hold Time tH41 6 — ns
OVERLAY CONTROL Register tgo - 75 ns Cy = 50pF
QOutput Delay
OVERLAY CONTROL Register tHzg 5 - ns
Output Hold Time
WRITE READ
teswis teswiio
&\ ; &\ /—
n/ N/

RS2.RS w
'SH‘5
- t!l“e
R/
RSD

R/W
RS2,RS1
ro{tuss
‘j@

tsue7 |tusg

W‘ tsus
e tsuag
RSO

D0~D7 E\;‘\i DO~D7 Data Output
R\ : Don't care
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BLINK TIMING Register Access
(VCC = 5V, Ta= 25°C)

Item Symbol Min. Max. Unit Test Condition
CS width Low teswL1l 50 - ns

RS2, RS1, RSO Setup Time tsusQ 6 - ns

R/W Setup Time tsus1 6 - ns

Input Data Setup Time tsus2 6 - ns

RS2, RS1, RSO Hold Time tH42 6 - ns

R/W Hold Time tHa3 6 - ns

Input Data Hoid Time a4 6 - ns

CS width Low teswriz 50 - ns

R/W, RS2, RS1, RSO Setup Time tsUs3 6 - ns

R/W, RS2, RS1, RS0 Hold Time tHas 6 - ns

BLINK TIMING Register 10 - 75 ns Cp = 50pF
Output Delfay

BLINK TiMING Register tHz10 5 - ns

Qutput Hold Time

WRITE READ

teswin teswiiz

cs \ { 3 \

/]

RS2~RSD AL
tsuso tuez tsusa <[ ties
t tua
sus1 3 tare thzio
R/W DO~D7 Data Qutput

teus2 [thae

D0~D7 a:‘:t R bon't care

CRT Monitor Interface

R, G and B output (analog) waveform will be like Fig. 2 (a), (b) under the load condition in Fig. 1.

CRT Monitor

Vaer
75Q COAX
5Q

———————d

Fig. 1. CRT Monitor Interface
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450 Hitachi America, Ltd. e Hitachi Plaza 2000 Sierra Point Pkwy. e Brisbane, CA 94005-1819 ¢ (415) 589-8300



HD153108

UNIT: Vv
0.7i4 REFERENCE
WHITE LEVEL
REFERENCE
0.054 \ BLACK LEVEL
0.000 BLANK LEVEL

Fig. 2. (a) Video Output Waveform (BSEL = ‘L’, Rg g = 13kQ2)

UNIT: Vv

REFERENCE

0.714 WHITE LEVEL
REFERENCE

BLACK LEVEL

0.000 =BLANK LEVEL

Fig. 2. (b) Video Output Waveform (BSEL = ‘H’, Rg g = 12kQ2)

Typical Connection Diagram

F~—————- il
Vrer | !
X l
comp + fomr :
0.1 47 | |
AGN ”F-I- uF I System GND |
D1 ’4’ | !
| S 3
VCCA 0 ]—L
AGND2 ”F;
Veeor T o +5v
uFohr 7 a7
LAY —] uf
Veeoz
[N
MF;;
OGND2 ﬁr
75Q COAX CRT Monitor
R -
750 COAX
e f
75Q COAX ¢ 3
B > O
ot &
b3y
v
*Rynee’ ** typical* * * 12kn ~
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