Preliminary

HD153129

Color Palette with Triple

6-bit DA Converter

The HD153129P is a high-speed, high-density,
low-power color palette with triple 6-bit DA
converter.

Manufactured using a Hi-BiCMOS process, it
realizes advanced DA conversion, high-speed
SRAM and high-speed logic all on a single LSI
chip with its color palette, advanced functions,
small size and low cost, the HD153129P is an
essential component for advanced graphics
systems.

Features

* Displays 256 colors simultaneously from a total
of 262,144 possible colors.

» Three 6-bit DA converters for RGB video output
on a single chip

* Pixel mask function for display control

» Compatible with personal system/2

* Dot rate maximum of 50/65 MHz

» TTL compatible I/O levels

* 28-pin plastic DIP

Ordering Information

Max,
Type No. Operating Freq.  Package
HD153120P 50 MHz 600 mil 28 pin
HD153120P65 65 MHz plastic DIP (DP-28)
Note: Personal system/2 is a registered

trademark of IBM.

Pin Arrangement

Reo 1 S’  28P ve
GREEN [] 2 27 [] RSt
BLUE [] 3 26 [] RSO
IREF [] 4 25 [] WR
PO []5 24 ] D7
P1 e 23 [] D&
P2 []7 22 [] D5
Pa[]s 21 [ D4
P4 ]9 20 ;l D3
P5 [] 10 19 ] D2
Pe [] 11 18 b Dt
P7 [] 12 17 {1 DO
PCLK [] 13 16 [] BLANK
GND [ 14 15 [J RD
(Top view)

Figure 1 Pin Arrangement
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HD153129

Block Diagram
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Figure 2 Block Diagram
Table 1 Pin Description

Pin name Pin number Description
PO -P7 56,7,8, CLT address inputs. P7 is MSB, PO is LSB.
8,10, 11,12
DO - D7 17, 18,19, 20, Data port for reading/writing CLT or address, pixel mask, R, G
21,22,23,24  and B registers. D7 is MSB, DO is LSB.
RD 15 Read clock input. Strobes data from CLT or address, pixel
mask, R, G or B registers during read operation.
WR 25 Write clock input. Strobes data to CLT or address, pixel mask,
R, G or B registers during write operation.
RS0, RS1 26, 27 Select inputs for CLT, address register or pixel mask register.
IREF 4 Terminal for connecting reference resistor to set DAC analog
output level
RED, GREEN 1,2,3 DAC analog output signals
BLUE
BLANK 16 Video blank input for activating blank signal levels at DAC
analog outputs.
PCLK 13 Reference clock input for digital and analog sections. On the

rise of this signal, CLT and BLANK operations are processed
and analog signal outputs become active.

Vce 28 Power supply
GND 14 Ground
@ HITACHI

Hitachi America, Ltd.  Hitachi Plaza « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 = (415) 589-8300 515

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6243417/HD153129P.html

HD153129

Functions

Accessing the CLT and Registers

The CLT and registers are selected with inputs RSO
and RS1 (see table 2).

Table 2 Register Selection

RS1 RSO0 Selection

0 0 Address register (write mode)
1 1 Address register (read mode)
0 1 CLT

1 0 Pixel mask register

Address register: To perform read/write
operations on the CLT, the CLT address must be
set in the address register through D7 to DO (D7 is
the MSB and DO is the LSB).

For a CLT write operation, write the CLT address
via D7 1o DO with RSO = “0” and RS1 = “0” (in
order to select the address register, write mode).

To set up the address register for a CLT read
operation, write the CLT address via D7 to D0 with
RSO = “1” and RS1 = “1” (in order to select the
address register, read mode).

Also, the address register contents can be read as
shown in figure 10 and figure 11.

Table 3 Pixel Mask Example
Pixel mask register 1 0

Pixel mask register: The pixel mask register
allows displayed colors to be modified by altering
the value input from video memory and the
contents of the CLT. The pixel mask register is set
by writing a pixel mask value to D7 (MSB) to DO
(LSB) with RS0 “0” and RS1 = *“1” (in order to
select the pixel mask register for a data write) as
shown in figure 13. During color palette
operations, the value input from video memory at
P7 (MSB) to PO (LSB) is ANDed with the pixel
mask register value, and the resulting value is
applied as an address to the CLT. Consequently,
pixel mask “0” bits will cancel corresponding
video memory value “1" bits. The following table
shows the CLT address that results for a particular
pixel mask register value and video memory value.

1 0 1 1 0 1

Address input (P7 — P0) Pdg

Pdg Pd4y Pd3 Pdp Pdy Pdy

CTL address value

Pds O Pdg Pdp, 0 Pdg

RGB registers: There are two RGB register
types: one for writing color information to the CLT
and one for reading color information from the
CLT. Each register type is organized as an 18-bit
word.

To read or write data to the CLT, set RSO = ‘0’ to

select the appropriate RGB register wrile
performing the read or write via data port DS
(MSB) to DO (LSB). Bits D6 and D7 may be either
‘0" or ‘1’ at this time. Write or read the data in the
order of R, G, B as shown in figure 7 and figure 8.
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Figure 3 Write Timing
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Figure 4 Read Timing
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RD \ —
RS0, RSt ——( T o

(a) Applies to all read-after-write operations Note 1: This timing not valid
excapt when the write operation is placing a gg:n-ﬂa. ='H'and

read address in the address register.
t wre

AD - ~
Rso,Rs1 —_"2 ) (>

(b) Applies to the case when the write oparation ~ Note 2: This timing is valid
is placing a read address in the Address when RS0 = "H" and
Register. RS1="H

Figure S Read after Write

tiwat
WR \ S
e W

RS0, RSt ———( T — S—

(a) Applies to all cases except when the  Note 3: This timing not valid for

d tion is # | ta. reading CLT Blue data or
read operation is for CLT Blue data il v G

twr2
WR \ r
RO —\___ /

. Note 4: This timing is valid
(b) Applies to the case where the read for reading CLT Blue data or
operation is for CLT Blue data. when RSO = 'H' and RS1 = 'H'

1
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twiw | twaw

ro N L] oo ed  weeld ez
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Add
regis;le:rs ( Address Address + 1
1. Write the CLT address to the address register. Auto—increment

2. Write the data (NRZ format) in the order red, green, then blue to DO to D5. This R, G, and
B data forms an 18-bit word that is written to the CLT.

3. When the R, G and B data writes are completed, the address is automatically incremented
by 1 and the next data set can be applied again in RGB order. All subsequent CLT data
writes should continue in this manner.

Figure 7 CLT Write

tWLW

rso 22 e \od o4 \edd ez

S N/ N /0 /A N A NN
Do-D7 Address Red

Address
register T( Address % Address + 1
Writing read address Auto~increment

1. Write CLT address to the address register.

2. With each strobe of the RD line, CLT data can be read in the order red, green and biue at
D0 to D5.

3. When the blue data read is completed, the address is automatically incremented and the
CLT data for that address can then be read in the order of R, G and B.

Figure8 CLT Read
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Video output is generated when a CLT data location is selected by the address input at P7 to
PO and subsequently output as analog RGB signals. The video output lags behind the PCLK
strobe of its corresponding address at P7 to PO by three PCLK clock periods.

Figure 9 Video Output

- tr
RD N /S
RS1 777774 s o Nl

D0 - D7 { oo ) Address + 1

1. Use WR to select the address register and to write the CLT read address.
2. Use RD to read the contents of the address register. At this time, the contents of the
address register is incremented by 1.

Note *1: The address register can also be read when RS0 and RS1 are both set to ‘L.

Figure 10 Address Register Read (1)
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RD

/S /S /S
rRso 7/ X/ /4 L i d- T
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D0 - 07— Address >—(_Red

1. Use WR to select the address register and to write the CLT address.

2. Use RD three times in succession to read CLT data in the order red, green and blue.

3. Using RD again will read the contents of the address register. This read of the address
register plus the previous read of red, blue and green data will increment the contents of
the address register by 2.

Note *1: The address register can also be read when RS0 and RS1 are both set to ‘L.

Figure 11 Address Register Read (2)
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Figure 12 Pixel Mask Register Write

® HITACHI

Downloaded from Elcodis.com ell‘élcl ?grﬂ%%g'ﬁqgor‘ﬁengrélSﬁ,lglftaf‘hl Plaza & 20NN Qisarra Pnint Plawyu e Rrichana A QANNR_1R1Q & (41R) RRA.RANN k21



http://elcodis.com/parts/6243417/HD153129P.html

HD153129

tuwir

tmsrr | Tuat

RS0 W’X t ) A Ao
RS\

Ty
Py

N LA

Do-D7

t MpA1

tupHAY

t MDR2 t MDHR2

Figure 13 Pixel Mask Register Read

White lavel 0.700 V ——7
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Black level  0.000 V ——

Figure 14 Video Output Waveform
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Registers Correspondence with the CLT

s
P7 2
(MSB) g
| —— > ¢
PO g Address R G B
(LSB) @ decoder 6 bit 6 bit 6 bit
§ FaN A N\
8 255 111100 010101 101010
?f ! | | I
8 bit 1 | | [
X ] | | ]
| | | |
. | | | [
- 8 bit 1 | | |
8 | | | s
: ]
> | | | |
é | i | |
E [ | | |
]
D7 o | | | |
(MSB) | [ | I
| | [ } [
Do <t _ 8 bit 1 | 011000 | 010001 | 100000
{LSB) 0 | 001010 | 111010 | 100000
- CLT
.g 256w x18 bit
> &
%
2
3
<
8 bit
RGB Register (for write) RGB Registar (for read)
18 bit 18 bit
D5(MSB)-D0{LSB)

Figure 15 Registers Correspondence with the CLT
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System Configuration Example

MPU E—
A Graphics controllar ] : Video memory
: L
— p i
0
0
o
o (3 ‘
< BLANK PO - P7
S RED = |
RSo GREEN |~» > GRT
> RS1 HD153129P BLUE |,
| WR
RD D0-D7 PCLK
Display reference
clock y
Figure 16 System Configuration Example
Table 4 Absolute Maximum Ratings
item Symbol Rating Unit
Power supply voltage Vee 7.0 Vv
Input voltage VIN Oto Ve v
Operating temperature Tc,pr 0to +70 °C
Storage temperature ng -55to +150 °C
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Electrical Characteristics

Table 5§ DAC Section Electrical Characteristics (Vo =5V, Ta = 25 °C)

Iiteam Symbol Min Typ Max  Unit Test conditions
Resolution 6 6 6 bits

Maximum operating frequency foLk — - 50/65 MHz

Analog output voltage Vpa (Full) -5 — 5 % of FSR

lngp = —4.44 mA Vp (Zero) -2 — 2 % of FSR

Differential linearity DLE -1 — +1 LSB

Integral linearity ILE -1 — +1 LSB

Output rise time (20 — 80 %) tr — — 10 ns C_=15pF
Output fall time (80 — 20 %) tf _ — 10 ns Cy =15pF
Settling time ts — —_ 30 ns C_=15pF
Glitch energy Eg — 90 - PVS

Table 6 Digital Section DC Characteristics
(unless otherwise specified Voc =5V £ 5 %, Ta =0 to +70 °C)

ftem Symbol Min Typ Max Unit Test conditions

Input “High” level voltage ViH 2.2 — Vee V

Input “Low" level voltage ViL 03 - 0.8 A

Input clamp voltage Vi — — -15 V Voo =475V,
IN=-18 mA

Output “High” level voltage Vo 2.7 - - v Vec =475V,
loH = ~400 pA

Output “Low” level voltage Voo — — 0.5 v Ve =475V,
loL=8mA

Input current y —_ — 1 mA Veg=5.25V,
V=55V

“High” level input current IH — — 20 HA Vee =5.25V,
Vi=27V

“Low” level input current hL — — —400 pA Vec=5.25V,
V=04V

Supply current lcc — 110 170 mA Ve =525V,
\REF = —4.44 mA
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Table 7 Digital Section AC Characteristics (Vcc =5V, Ta=25°C)

50 MHz 65 MHz Refer-
Test ence
ltem Symbol Min Max Min Max Unit conditions figure
PCLK cycle time tpck 20 — 16.3 - ns 9
PCLK low level time twepck 8 — 6 - ns 9
PCLK high level time twhpck 8 — 6 — ns 9
Data setup time tgp 6 — 5 — ns 9
Data hold time thp 6 — 5 — ns 9
Data output delay time iPDA —_ 0 - 30 ns C_=15pF 9
WR low level time tww 50 — 50 — ns 3,7,8
WR high level time twaw I xtpok — 3xtpek — ns 7
RD low level time twr 50 — 50 — ns 4,8
RD high level time twHR1 3 xtipck — Ixtpck — ns 8
'whr2 6Xxtpck — Extpck —  ns 8
'WR/RD interval time twRi 3xtpck — 3xtpck —  ns 5.6
twrz 6xipck — 6 xtpck — ns 5,689
WR/RSO0, RS1 setuptime  tgy 10 — 10 — ns 3
WR/RS0, RS1 holdtime ~ tyy 10 — 10 — ns 3
'RD/RS0, RS1 setup time tspr 10 — 10 — ns 4
'RD/RS0, RS1 hold time g 10 — 10 — ns 4
WR data setup time tspw 10 — 10 — ns 3
WR data hoid time tipw 10 — 10 — ns 3
RD data output delay time  tppry 5 — 5 — ns C_ =15pF 4
tbprz — 40 - 46 ns C_ =15pF 4
RD data output hold time tyor1 5 — 5 — ns C_=15pF 4
tHpRz — 20 - 20 ns C_=15pF 4
WR low level time tawlw 50 — 50 —  ns 12
RD low level time tMwLR 50 — 50 — ns 13
WR/RSO, RS1 setuptime  tyswy 10 — 10 — ns 12
tMswe 10 — 10 —_ ns 12

Unit mm (inch)
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HD153129

Digital Section AC Characteristics (Vcc =5V, Ta = 25 °C) (cont)

50 MHz 65 MHz Refer-
Test ence
item Symbol Min Max Min Max Unit conditions figure
WRMSO, RS1 hold time ~ tyuws 10 — 10 — ns 12
tpHwz 10 —_ 10 —_ ns 12
RD/RS0, RS1 setup time tusp1 10 —_ 10 - ns 13
tMsgrz 10 - 10 - ns 13
RD/RS0, RS1 hold time tMHR1 10 — 10 — ns 13
tMHRZ 10 —_ 10 — ns 13
WR data setup time tuspw 10 — 10 — ns 12
'WR data hold time tmiDw 10 — 10 — ns 12
RD data output delay time tMpR1 5 - 5 -_ ns C_=15pF 13
tMDRZ —_ 40 —_ 40 ns CL =15 pF 13
'RD data output hold time tMDHR1 B — 5 — ns  C_ =15pF 13
tMDHR2 — 20 —_ 20 ns CL = 15 pF i3
Connection Example
Vv —o *—+ O +5YV
cC 0.1 uli é).i uEL ‘_I__l : _________ .
! l
IREF } JT !
! i
|
1 System GND }
__________ [
GND
7T
750 COAX CRT
RED £ ¢
e -
750 COAX
GREEN £)
I h e
750 COAX 750
BLUE 9 75
— Y %75
b i

Figure 17 Connection Example
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