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CMOS Color Palette

PRELIMINARY

' DISTINCTIVE CHARACTERISTICS ‘

Plug-in Replacement for Bt451 (Bt458)

Available in 80-, 110+, 125-, 165-MHz versions
Typical Power Dissipation: 1.0 W

Avallable in PGA and PLCC packages

Muitiplexed TTL Pixel Ports .
Triple 4-Bit (8-Bit) Digital-to-Analog Converters (DACs)
256 x 12(24) Dual-Port Color Palette RAM

4 x 12(24) Dual-Port Overlay RAM
R8-343A-Compatible RGB Outputs
Read and Blink Masks for each bit-plane
Standard MPU Interface ’
Single +5-V Power Supply

Full military range specifications

GENERAL DESCRIPTION

The AmB1C451/458 CMOS Color Palette drives all three
guns of a standard RS-343A color monitor. It is designed
specifically for the high-resolution color graphics market for
applications such as image processing, CAE/CAD/CAM,
solid modeling, and animation. The Am81C451/458 oper-
ates at speeds sufficient to support monitor resolutions up
to 1600 x 1280 pixels, and can simultaneously display 259
colors out of an available set of 4K colors for the
Am81C461 and 16.8 million colors for the Am81C458.

The Am81C451/458 includes an input buffer, an input
multiplexer, a 256 x 12(24) Look-Up Table, a 4 x 12(24)
Overlay Table, and three 4-bit (8-bit) RS-343A-compatible
DACs. It Is available in versions with pixel rates as high as

165 MHz. It also contains programmable bit- -plane Read
and Blink Masks. Proprietary DAC decoding techmques
minimize glitch energy and skew.

The Am81C451/458 minimizes the need for hlgh-speed

ECL signals on the PC board since there are only two

inputs (CLK, CLK) that need to operate at’ pixel rate.

Multiple pixel ports and internal multiplexing “enables TTL-

compatible interfacing to the Display Memory while maln-
- taining the high pixel data rates on-chip,

The Am81C451/458 is fabricated using AMD's state-of-
the-art 1.2-micron CMOS process. The device is available
in an 84-lead PGA package as well as a lower cost 84- -pin
PLCC package.
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CONNECTION DIAGRAMS (Cont'd.) { T—52—33f43
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Please see PGA Pin Designations for pinout sorted by both Pin Names and Pin Numbers.
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PGA PIN DESIGNATIONS ' i.l‘éz 33-43

o (Sorted by Pin Name) K s
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
8-7 ACg B-6 DGND K-3 PIXA2 E-11 PIXCy
A-8 AC4 M-6 DGND L-4 PIXA3 H-2 PIXDg
8-12 AGND A6 DGND M-11 PIXA4 K-2 ~PIXDy
B11 AGND L-7 DVge K-11 PIXAs M-2 PIXDg
c-12 AVce A7 DVce H-11 PIXAg M-5 " PIXD3
C-11 AVee M-7 DVee F-11 PIXA7 K-10 PIXD4
A9 AVeeo B-10 - FSADY G-2 PIXBg J-11 PIXDs .
A-11 B A-10 aQ K-1 PIXB4 G-11 PIXDg
L-9 BLANK M-9 [5:3 M-1 PIXB2 D-12 PIX07
A-5 .CE A-1 OVLAg M-4 PIXB3 J-1 PIXEg
L-8 CLK D-1 OVLA4 L-10 . PIXBy4 L2 - PIXE
M-8 CLK c-2 OVLBg L-12 PIXBs M-3 PIXEy
A-12 CcOoMP E-2 OovLB4 H-12 PIXBg L-6 PIXE3
Cc-3 Do B-1 OVLCy E-1 PIXBy M-12 PIXE¢
8-2 Dy E-t OVLCy H-1 PIXCo J-12 PIXEs
8-3 Da C-1 OVLDy L-1 PIXCy F-12 PIXEg
A2 D3 F-1 OVLD4 L-3 PIXC2 D11 PIXE7
A-3 Dy D-2 OVLEg L-5 PiXC3 B8-9 R
B-4 Ds F-2 OVLE{ L-11 PIXC4 B8 R/W
A-4 Dg G-1 PIXAg K-12 PIXCs M-10 SYNC
B-5 Dy J-2 PIXA4 G-12 PIXCg C-10 VRer

Am81C451/458
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PGA PIN DESIGNATIONS (Cont'd.) v
{Sorted by Pin Number)

Pin No. Name Pin No. Name Pin No. Name Pin No. Name
A-1 OVLAg B8-10 FSADJ G-1 PiXAg L-4 PIXAg
A-2 D3 B-11 - AGND G-2 PIXBg L-5 PIXC3
A3 Dy B-12 AGND G-11 PIXDg L8 PIXE3
A-4 Ds c-1 OViDg G-12 PIXCg L7 bVee
A5 CE c-2 OVLBy He1 , PIXCo L8 CIK
A8 DGND C-3 Dg H-2 PIXDg L9 . BLANK
A7 bvee C-10 VREF H-11 PIXAg L-10 PIXB4
A8 ACq C-11 AVec H-12 PIXBg L-11 PIXCs
A9 AVeo C-12 AVeo J-1 PiIXEg L-12 PIXB5
A-10 G D-1 OVLA, J-2 PIXA¢ M1 * PIXBz
A-11 8 D-2 OVLEp J-11 PIXDs M-2 PIXDa
A-12 COMP D-11 PIXE7 J-12 PIXEs M-3 PIXE2
B-1 OVLGy D-12 PIXD7 K-1 PIXB1 M-4 PIXBg
B-2 Dy E-1 OVLCy K-2 PIXD4 M-5 PIXD3
B8-3 Dz E-2 OVLBy K-3 PIXA2 M-6 " DGND
B-4 Ds E-11 PIXC7 K-10 PIXDg M7 DVce
B-5 [»74 E-12 PiXBy K-11 PIXAs5 M-8 CLK
B-8 DGND F-1 OVLD4 K-12 PIXCs M-9 (X}
B-7 ACo F-2 OVLE4 L1 PIXCy M-10 SYNC
B-8 R/W F-11 PIXA7 L-2 PIXE} M-11 PIXA4
B-9 R F-12 PiXEg L3 PIXCa M-12 PiXE4

3-118 Am81C451/458
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ORDERING INFORMATION  (_ T-52_33_45 ]
Standard Products ST T

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number
’ b. Speed Option (if applicable)
¢. Package Type |
d. Temperature Range
e. Optional Processing

AMB1C458  -125 S c

I*Q. OPTIONAL PROCESSING

Blank = Standard processing
B=Bum in

d. TEMPERATURE RANGE
G = Commercial {0 to +70°C)
M = Military* (~55 to +125°C)

¢. PACKAGE TYPE * R
G = 84-Lead Coramic Pin Grid Array
without Heatsink (CGX084**) .
J = 84-Pin Plastic Leaded Chip Carrier
(PL 084)
" JF = 84-Pin Plastic Leaded Chip Carrier
with Flipped Die (PL 084)

b. SPEED OPTION
- 165 = 165 MHz
-125=125 MHz
-110=110 MHz

-80=280 MHz

a. DEVICE NUMBER/DESCRIPTION ;
AmB81C451/458
CMOS Color Palette

Valld Combinations

Valid Combinations Valid Combinations list configurations "planned to be
AMB1G451-185 supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific’ valid
AMB1C451-125 combinations, to check on newly released combinations, and
AMB1C451-110 to obtain additional data on AMD's standard military grade
AMB1C451-80 products, :
GC, JC, GM, GMB
AMB1C458-165
AMB1C458-125
AMB1C458-110
AMB1C458-50

“Military or Limited Military temperature
range products are *NPL" (Non-Compliant
Products List) or Non-MIL-STD-883C

"~ Compliant products only.

**Preliminary; Package in development.

3-118 Am81C451/458
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is formed by a combination of: a. Device Number

c. Device Class
d. Package Type
e. Lead Finish

. MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defence applications are available in several packages and operaling ranges. APL
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Val(d Comblnahon)

b. Speed Optlon (if applicable) R _ T

|———o. LEAD FINISH

L3

C = Gold e '

d. PACKAGE TYPE
Z = 84-Lead Ceramic Pin Grid Array wﬂhout
Heatsink (CGX084*)

c. DEVICE CLASS
/B =Class B

AMB1C458  _-125 iz} Z
a. DEVICE NUMBER/DESCRIPTION
Am81C458
CMOS Color Palette
Valld Combinations

AMB1C458-125
AMB1C458-110 /8ZC
AMB1C458-80

*Preliminary; Package in development.

"~ combinations. . R

b. SPEED OPTION :
~125 =125 MHz
-110=110 MHz

-80 =80 MHz

Valld COmblnatIons T

Valid Combmauons list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations or to check for newly released valid

Group A Tests .

Grouﬁ A tests consist of Subgroups
1, 2,3, 7 8,9, 10, 11,

Am81C451/458
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PIN DESCRIPTION

Timing Section

BLANK Blank (TTL-Compatible Input)
When active, the BLANK input overrides the color pixe! and
overtay data to force the Red, Green, and Blue video
outputs to thelr blank levels. This blank level is required
during the monitor's vertical and horizontal retrace times, it
is latched on the rising edge of ID.

CLK, CLX Clock Source Pins (Pseudo-ECL-
Compatible Inputs)
These differential clock inputs operate at the pixs! clock rate
of the system. They are driven by ECL logic configured for
single (+5 V) supply operation.

L[D Load Clock (TTL-Compatible Input)

Data present on the PIXAg_7 through PiXEg..7 and
OVLAy, 1 through OVLEy, 1, SYNC, and BLANK Inputs are
clocked into the part on the rising edge of [D. The input rate
for this pin may be either one-fourth or one-fifth of the clock
frequency, depending on how the part is programmed. See
Display Memory Interface section under Functional
Description.

SYNC Sync (TTL-Compatible Input)
When active, the SYNC input switches off a current source
on the Green video output. it is latghed on the rising edge of
ID. Because SYNC does not override any other inputs or
control pins, it should be asserted only during blanking
intervals.

Data Path Section

OVLAy, 1 through OVLEg, 1 Color Overlay Data
o Address (TTL-
Compatible Inputs)

These ten inputs are organized as five 2-bit addresses. .

Each 2-bit address selscts which of the four Overlay
Registers is used to provide color information. These ten
Inputs are latched into the input buffer on the rising edge of
LD. Either four or all tive ports may be used for selecting
Overlay Ragisters. Unused inputs should be grounded.
These Inputs are used with bit CMD6 of the Command
Register as follows (assuming no Read and no Blink
Masking):

OVLXy | OVLXg CMD8 = 1 CMD6 =0
0 0 Color Palette RAM | Overlay Color 0
[} 1 Overlay Color 1 Overlay Color 1
1 .0 Overlay Color 2 Overlay Color 2
1 1 Overlay Golor 3 Overlay Color 3

PiXAg-7 through PIXEg.7 Color Pixel Data
Addresses (TTL-
Compatible Inputs)

These 40 Inputs are organized as five 8-bit addresses. Each
8-bit address selects which of the 256 entries in the Color
Look-Up Table Is to be used to provide pixel color
information. These 40 inputs are latched Into the input buffer
on the rising edge of LD. Either four or all five ports may be

1 T-52-33-
used for selecting color information. Unused inputs should
be grounded. -

Analog Section

COMP  Compensation Capacitor Connection (Analog
input) )
A 0.1-uF ceramic capacitor Is connected between this pin
and AVge. - . .

FSADJ Full-Scale Adjust (Analog input)
The magnitude of the full-scale video signal Is controlled by
a resistor connected ‘between FSADJ and AGND. The
typical value for this resistor for RS-343A into 37.5 ohms is
523 ohms.

R Red Video Qutput {Analog Output)
This Is the analog output of the Red DAC. This output is
capable of driving an RS-343A-compatible doubly
terminated 75-ohm cable.

G Green Video Output (Analog Output)
This is the analog output of thé Green DAC. This output is
capable of driving an RS-343A-compatible doubly
terminated 75-ohm cable. The SYNC cument source is
connected to this output. .

B Biue Video Output (Analog Output)
This Is the analog output of the Blue DAG. This output is
capable of driving an RS-343A-compatible doubly
terminated 75-ohm cable,

VRer Voltage Reference (Anélog Input)
An external voltage referencs circuit must be used to supply
this input with a 1.235-V (typical) reference. .

MPU Interface

ACo, 1 Address Control (TTL-Compatible Inputs)
ACp and ACj allow the MPU to address any location in the
Color Look-Up Table or any of the internal controf registers,
They are latched on the falling edge of GE. See Table 1.

CE Chip Select (TTL-Compatible Input) ;
This signal enables the MPU interface. Data an Do-7is
internally latched on the rising edge of CE during Write
operations. '

Do.7 Data and Address Bus (TTL-Compatible Input/
Output) o
These eight pins are usad to load and fead back the internal
control registers and the Color Look-Up Table. Do is the
least-significant bit. - . N

R/W__ Read/Write (TTL-Compatible Input)
R/W is latched on the falling edge of CE. A "logical one"
indicates a Look-Up Table or Register Read-Back
operation. A "logical zero" indicates a Write operation,

Power Supply
AGND, DGND  Analog, Digital Ground

AVce, DVee  Analog, Digital +5-Voit Supply

AmB81C451/458

035033 0 W AMD
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FUNCTIONAL DESCRIPTION

The Am81C451/458 CMOS Color Palette integrates all the
major functions required in the back-end of a video system,
and supports pixel rates sufficient for most medium- to high-
resolution monitors.

Four or five pixels are input in parallel from Display Memory
and are serialized internally. A programmable Look-Up Table
maps the serial pixel stream (address) Into a physical color
(data), and finally, three DACs convert the digital outputs of
tha look-up table into RS-343A-compatible RGB analog for-
mat.

Microprocessor Interface

A standard 8-bit MPU Interface allows easy communication
between the Am81C451/458 and most common MPUs. The
TE and R/W inputs control MPU access timing, as shown in
Figure 1. The AC1 and ACg inputs select the access type as
detailed In Table 1.

TABLE 1. ACy, ACy DECODING

ACy ACq Access Type
0 0 Address Register
0 1 Look-Up Table
1 0 Control Registers
1 1 Overlay Registers

Fast access to the Look-Up Table and to the Overlay
Registers is achieved by means of two internal counters: an 8-
bit Address Register (ARO - AR7), which generates addresses
for the Color Memory locations and the Contro! Registers, and
a Modulo 3 Counter (ARa,ARD) that controls which byte of the
24-bit Color Memory word -is accessed. Tables 2 and 3
llustrate the operation of these two counters.

- DES?SES EIIIIEISDEIH [= - AND
TABLE 2. ADDRESS REGISTER OPERATION T—52—-33_4 3'
AR7-ARO | ACq ACy Loca\lonlngela:r Addressed
$00-SFF 0 1 Color Leok-up Table Location

- #00-#FF s

$00 1 1 Qverlay Register 0

$01 1 1 Overlay Register 1

$02 1 1 Overlay Register 2

$03 1 1 Ovetlay Register 3

$04 1 0 Read Mask Register

$05 1 0 Blink Mask Register

$06 1 [} Command Register

$07 1 [ Test Register

TABLE 3. MODULO 3 COUNTER OPERATION

Color Byte
ARb ARa Belng Accessed
0 1] Red
0 1 Green
1 [ Blue

- The Address Register, diractly accessible by the MPU, auto-

increments at the end of each third (Blue) access having
ACg =1. This feature avoids the rewriting of the Address
Register with consecutive values, saving MPU time and Bus
bandwidth for transfers to or from consecuhve Color Memory
locations.

The Modulo 3 Counter, ot accessible by the MPU, increments
at the end of each MPU access with ACg =1 (color opera-
tions), and is reset to 0 at the end of éach MPU access with
ACp =0 (Control Register operations)

Table 4 illustrates the Read/Write access to the Am81C451/
458 palette.

TABLE 4. READ/WRITE ACCESS TO THE Am81C458

T e L

D7.0 = MPU Data Bus
R7-R0 = Color Memory Red Byte
G7-G0 = Color Memory Green Byte
B87-B0 = Color Memory Blue Byte
RREG = Red Byte Register
GREG = Green Byte Register
BREG = Blue Byte Register

Note that for the Am81C451 only the most significant data lines

. (D~D,) are used while accessing the color lookup table or over-
lay registers. During a write cycle bits Dy-D, are ignored and dur-
Ing a read cycle bits Dy-D, are forced to logical zero.

R/W | ACy | ACo | ARb | ARa Function
0 0 0 X x Write Address Register; AR7-ARO € D7.9; ARb, ARa <— 0.
0 0 1 0 0 Write Red Color; RREG &~ D7.0; Incr. ARb, ARa.
0 0 1 0 1 Write Green Color; GREG ¢— D7.q; incr. ARb, ARa.
0 0 1 1 0 Write Blue Color; BREG <— D7.g; ARb, ARa « 0
Write Color Look-Up Table; R7-R0 €— RREG

G7-G0 ¢«—~ GREG; B7-B0 <~ BREG; Incr. AR7 ARO.
0 1 0 X X Write Control Register; Reg (AR7-AR0) ¢— D7.o; ARb, ARa ¢ 0.
0 1 1 0 0 Write Red Color; RREG ¢— Dy.0; Incr. ARb, ARa.
0 1 1 0 1 Write Green Color; GREG <— D7.0; Incr. AHb ARa.
0 1 1 1 0 Write Blue Color; BREG «— Dy7.9; ARb, ARa ¢« §;

Write Overlay Register; R7-R0 &= RREG

G7-G0 «— GREG; B7-80 «— BREG; Incr. AR7-ARO.
1 0 0 X X Read Address Register; D7.9 €~ AR7-ARO; ARb, ARa <— 0.
1 0. 1 0 0 Read Color LUT Red; D79 €— R7-R0; Incr. ARb, ARa.
1 0 1 0 1 Read Color LUT Green; D7.9 €— G7-G0; Incr. ARb, ARa.
1 0 1 1 0 Read Color LUT Blue; Dy.g €~ B7-BO; ARb, ARa <— 0; Incr. AR7-ARO.
1 1 0 x X Read Control Register; D79 €— Reg (AR7-AR0); ARb, Ara ¢— 0.
1 1 1 0 0 Read Overlay Red; D7.90 €~ R7-RO; Incr. ARb, ARa.
1 1 1 0 1 Read Overlay Green, D7.0 ¢« G7-GO; Incr. ARb AR
1 1 1 1 0 Read Overlay Blus; D79 €«— B7-80; ARb ARa <~ 0; Incr. AR7-ARO.
Key: €~ ="'gots the valus of"

Reg (AR7-AR0) = Register pointed to by Address Register

if the pixe! o overlay inputs address same enlry in the color look-
up table thatis belng written to by the MPU during blue write, the
possibility exists that one or more pixels may be corrupted. Only
one pixel may be corrupted if the MPU data is valid during lhe
entire CE active time.

Am81C451/458
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Display Memory Interface

The AmB1C451/458 allows pixel data to be transferred from
Display Memory at TTL-type data rates while presenting RGB
information to the CRT at much higher rates through the use
of internal latches and multiplexers.

Forty pixe! data inputs (PIXAg.7 through PiXEg.7), ten
overlay data Inputs (OVLAp, 4 through OVLEp, 1), and two
video inputs (BYNC and BLANK), are loaded on the rising
edge of [D. An Input MUX performs a 4:1 or a 5:1 serialization
based on the FORMAT bit {CMD7) of the Command Register.
During each clock cycle the Am81C451/458 outputs video
information based first on the PiXAg .7 inputs, then the
PiXBgp.7 inputs, and so on until the PiXDg_7 inputs
(CMD7 = 0) or PIXEg - 7 inputs (CMD7 = 1), at which time the
cycle repeats.

No phase relationship Is imposed on the ID and CLK inputs;
the only requirement is that the TD frequency be one-fourth or
one-fifth of pixel clock (CLK, TLK depending on the CMD?7 bit
of the Command Register). This is obtained by virtue of an on-
chip Locking Circuit that guarantees stable inputs to the
Resync Register during positive transitions of the internal load
signal (see Figure 1).

Note that the pixel data, overlay data, and SYNG and BLANK

are loaded with the same LD clock to maintain synchronization OVLADDR1 | OVLADDRg CMDE =9 CMD8 =1
with video dala inside the AmB1C451/458. Q [1] Overlay Reglster 0 | LUT -
1] 1 Overlay Register 1 [ Overfay Register 1
1 0 Overlay Register 2 | Overlay Register 2
Color Selection 1 1 Overlay Register 3 * | Overlay Register 3

During each clock cycle, 10 bits of data are transferred from
the Input MUX and processed by the Read Mask, Blink Mask,
and Command Register (see Figure 2). The processed data.

BM7-BMO
Internal Blink Clock

then selects an entry in the color palette RAM or an O\}e[layj N

Register to provide. color information.

The Read Mask is used ta selectively enable or disable bit-
planes from bsing presented to the color palette RAM; the
Blink Mask Is used to selectively enable or disable blinking on
a bit-plane. CMD4 and CMDS5 in the Command Register
determine the blink-rate duty cycls. The counter that gener-
ates the internal blink clock is incremented during vertical
retrace intervals. Such intervals are detected when the
BLANK input is LOW for a period of at least 256 [D cycles.

.

Overlay Color' Selection

Four different overlay colors are available through four Overlay
Registers. CMD1 and CMDO in the Command Register act as
Read Masks, and CMD2 and CMD3 in the Command Register
act as Blink Masks on the overlay inputs (see Figure 1), -

When OVLADDR =0 and OVLADDRg =0 (see Figure 1),
CMDS6 of the Command Register selects between Overlay .
Register 0 and Look-Up Table putput (determined by

LUTADDRy.g). See Table 5. s

TABLE 5. OVERLAY COLOR SELECTION

Key: LUT = Look-Up Table content addressed by LUTADDRy7.p
CMD8 =Bit 6 of Command Register (RAM Enable}

RM7-AMo

PXA7.0-PIXE;,, 4040 40, =

Input Rasync
Register Reg.

OVLAy, 0-OVLEy, o 10/,

Locking
Clrcuit e

" ¢

T
fnternal
Pixel
Clock

Note: CMDx bits are programmed In the Command Register
BMx bits are programmed in the Blink Mask Register
RMx bits are programmed in the Read Mask Register

. 104518-008A
80008070

Figure 1. Input MUX and Masking Stage

[T-52-33-
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- rsrsias
Video Generation The SYNC and BLANK inputs are routed io the DACs after a-
During each clock cycle, 12(24) bits of information from either delay equal to the pipeline delay incurred by the video stream

the Look-Up Table or an Overlay Register are presented to the to produce ‘the relative Blank and Sync levels. BLANK is
three 4-bit (8-bit) DACs. These DACs convert the Color - routed to all three DAGCs while SYNC is routed only to the

Memory digital output into RGB AS-343A analog format. Green DAG. See Figure 2 for DAG current and voltage levels. *

>

RED __ BLUE GREEN
mA ny mA oy -
19.04 714 |26.67 1000 Reference Whita Level
9251RE
144 54 o007 340 i : Reference Black Level
000 0 |7es 288 [YTSIAE Blank Level
401RE B .
. - Jooo 0 Sync Lovel
10451C-007A
DF006680

Note: 75-Q doubly terminated load. Sync on Green DAC only. When Sync is used, the Green DAC cument
output is 7.63 mA higher than the corresponding Red or Blue current ouputs. When Sync is not used,
Green, Red, and Blue outputs are identical.

Figure 2. DAC Current and Voltage Levels
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User-Accesslble Registers < Command Register (CMD7~CMDO) ‘!T-52—33—43'
In addition to the address register, there are four user- _ This Is an 8-bit register located at address #sf:ndﬁsw o

accessible registers: Command, Read Mask, Blink Mask, and described below. o
Test. These registers should be Initialized after. power-up. _ e

TABLE 6. COMMAND REGISTER DEFINITION . . - .. -

Position Name Doscriplloﬁ i
CMD?7 FORMAT CMD7? specifies whether 4:1 or 5:1 multiplexing should take place on the pixe! and overlay
- data. If CMD7 is set to logical ‘0" (4:1 muitiplexing), LD should be ons-fourth the frequency of
0 = 4:1 Multiplexing CLK; the PiXEq.7 and OVLEp, 1 Inputs are ignored and should be connected to GND. If
1= 5:1 Multiplexing CMD7 is set to logical *1* (5:1 multiplexing), should be one-fifth the frequency of CLK.
CMDS RAM Enable When the processed overlay inputs OVLADDR{ and OVLADDRg equal (0, 0) this bit selects |-
. between the Color Look-Up Table output and Overlay Register 0. -
0 = Use Overlay Reglster 0 ' R . -
1=Use LUT ] -
CMDS, Blink Rate Select These bits specify the blink rate and duty cycle of the internal blink clock. Numbers in | -
CMD4 . parentheses spacify the rate and duty cycle of the internaf blink clock (logic Mlogic 0)
. 00 = 25/75 (16/48) expressed in vertical retrace intervals. See Figure 1. . : .
01 =50/50 (16/16) .
10 = 50/50 (32/32) T o
11 = 50/50 (64/64) - .
CMD3 OVL4 Blink Mask When this bit is set to a logical 1, the OVLA¢ Through OVLE; Inputs are allowed to toggle at
the selected blinking blink rate between the input value and logical 0 before being applied to
0 = Disable Blinking the LUT/Qverlay decode logic. When this bit is set to logical 0 it doss riot atfect the OVLA;
: 1= Enable Blinking through OVLEy inputs. . -
CMD2 OVLg Blink Mask When this bit is set to a logical 1, the OVLAg through OVLEy inputs are allowed to toggle at
the selacted blink rate batween the input value and logical 0 before being applied to the LUT/
0 = Disable Blinking Qverlay decods logic. Whan this bit is set to logical O it does not affact the OVLAg through
1 = Enable Blinking -OVLEyg inputs. .
CMD1 OVL1 Read Mask When this bit is set to logical 0, the OVLA; through OVLE; inputs are forced to logical 0
before being applied to the LUT/Overlay decode logic. When this bit is set to logical 1 it does
0 = Disabla Mask not affect the OVLAy through OVLE; inputs. : .
1 = Enable Mask Tt g -
CMDO OVLg Read Mask When this bit Is set to logical 0, the OVLAg through OVLEy inputs are forced to logical 0 . -
before being applied to the LUT/Overlay decode lagic. When this bit is set to logical 1 it does .
0 = Disable Mask not affect the OVLAg through OVLEg inputs. . .
1 = Enable Mask ‘
Read Mask Register (RM7 - RM0) T2-TO bits is a "logical ane'. Note that for the Am81C451,

. bit T3 is forced to logical zero. S

This Is an 8-bit register located at address #4, It selectively . ) " : B
enables (logical 1) or disables (logical 0) pixet bit-planes from When unused, this register should be initialized to Hex 00.
addressing the Color Look-Up Table. Bit RMO will mask inputs

PIXAg through PIXEq; bit RM1 will mask inputs PIXA4 through TABLE 7. TEST REGISTER DEFINITION |
PIXE1; and so on. -

. Test Reglster Bits Function
Overlay plane masking is controlled by bits CMD1 and CMDO T7-T4 Color Nibble
of the Command Register. See Figure 1. Ta 1 = Select LOW Nibble

- GH Ni
Blink Mask Register (BM7 - BM0) e L
This Is an 8-bit register located at address #5. It selectively b 0 =Disable Blus Data
enables (logical 1) or disables (logical 0) pixel bit-planes from Tt 1=Enable Green Data
blinking. Bit BMO will mask inputs PIXAg through PIXE; bit 0 = Disable Green Data
BM1 will mask inputs PIXAq through PIXEq; and so on. When T0 1=Enable Red Data
enabled, that particular bit.plane will toggle between its 0 = Disable Red Data
original value and logicat 0 at the selected rate and duty cycle.

As an example, in order to read the least-significant 4 bits of
Overlay planae blinking is controfied by bits CMD3 and CMD2 data presented to the Green DAC, the user must first write
of the Command Register. See Figure 1. . Hex 0A to the Test Register to enable the LOW nibble and
green data. Subsequently, the user reads the Test Register, |
Test Register (T7-T0) . keeping the pixel inputs constant; bits D7 -D4 of the MPU L
This Is an 8-bit register located at address #7. It is used to g;efg%ema.'lllscomnlt;zo:tz;n ;he desired m'?' data while bits
read back data presented to the DACs from the Color Memory ‘ :
(either pixel or averlay data). The four most-significant bits, When reading the Test Register, the data presented to the
T7-T4, contain color information while the four least-signifi- DAC inputs must be held stable during this period either by
cant bits, T3-TO, contain control information, as shown in slowing the pixe! clock or by holding the pixel and overlay
Table 7. T7-T4 are defined only when exactly one of the inputs constant. . S
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ADVANCED HICRO DEVICES céE D W DES?SES 0035035 T - AMD
ABSOLUTE MAXIMUM RATINGS  OPERATING RANGES | < T—52—33—43
Storage TomMPerature .......eeeeeeceercrensresses -65 to +150°C ~ Commercial (C) Devices T it i
Ambient Temperature Ambient Temperature (Ta) ... ceienn 0 10 +70°C
Under Blas....ccoveeeniiinuniisennes cereeneens -55 to +125°C * Supply Voltage (VCG) wereivreeneese et d75 to 526 V
Junction TEmMPeraturs ........c.vevcccsisnianrensasnens +175°C Milita . :
" ry (M) Devices
s”pggm\i::‘:;aug: to Ground Potential 05 to 470V Case Temperature (Tg).:...... ressernreiees =58 to +126°C -
------------------------------------- k' 14 o S von e ..-....-.‘-‘..-'...._‘. 50 +55
DC Voltage Applied to Outputs for . upply age (Vec) _4 to ,0 v
HIGH OQutput State .......cccevvininians ~0.5 V to Vco Max. Operaling ranges define those limits betwsen which the
DC input Voltage GND .. ~03toVgg + 03V functionality of the device is guarantesd
DC Input CUMTONt «...erersrrrsenr B -10 to +10 mA netionality of the device is guaranteed.
Stresses above those listed under ABSOLUTE MAXIMUM ' ’
RATINGS may cause permanent device failurs. Functionality
at or above these limits is not Implied. Exposure to absolute
maximum ralings for extended penods may affect device
reliability. . .
DC CHARACTERISTICS over operating ranges unless otherwnse specnf‘ ied (for APL products. Group A
Subgroups 1, 2, 3, 7, & B are tested unless otherwise noted)
Parameter Parameter Test
Symbol Description Conditions Min. Typ. Max, Unit
DIGITAL CLOCK INPUTS (CLK, TLK) )
VCKIH Input HIGH Voltage . . Voo =101} Ve +05 \
VexiL Input LOW Voltage ' GND -0.5 Veo -1.8 Y
IoKIN nput HIGH Current 1 A
loKiL Input LOW Curent -1 uA
Coxin Input Capacitance =1 MHz, ViN=40 V 10 pf
DIGITAL INPUTS (Except CLK, CLK) N
ViH Input HIGH Voltage 20 Ve +05 \'4
Vit Input LOW Voltage GND -85 0.8 V.
[ Input HIGH Current ViN=24 V % 1 pA
e Input LOW Curmrent ViN=04 V -1 pA
CIN Input Capacitance f=1 MHz, Viy=24 V 10 pF
DIGITAL QUTPUTS (Do.7) -
Vou Output HIGH Voltage ) V'
VoL Output LOW Voltage 0.4 v
oz Thees-State Cumrent 10 KA
Cout Cutput Capacitance 10 pF
ANALOG OUTPUTS (Rps =523 £, VRgs = 1.235 V)
Resolution (Each DAC) = 4 (8) Bits
Accuracy (Each DAC): ' tls (+1) .
LIN Integrczl Linearity coML 691 t‘ne (+1) Ls8
LiNg Differential Linearity ) + 8 (£2)
LSB Output Current MIL +1[1e 1)
LS8 Output Current : 1175 (89.1) pA
Gray Scale Ermor % Qray Scale +5
Monotonicity Guaranteed
Coding Binary i
Output Cument: =3
White Level Relative to Blank Level 17.69 19.05 20.40 mA
White Level Relative to Black Level 16.74 17.62 18.50 mA
Black Level Relative to Blank Level Rps =523 Q, 085 1.44 1.80 mA
Blank Level on R, B VREF =1.235 V 0 [ 50 pA
Blank Level on G 628 | 762 8.96 mA
Sync Level on G 0 § 50 bA
DAC-t0-DAC Matching ] -2 5 %
Voo Qutput Compliance -1.0 +1.2 v
Rout Qutput Impedance 50 k2
Cout Output Capacitance =1 MHz, loyr =0 mA 13 20 pF
IREF Volt Reference Input Current 10 pA
PSRR Power Supply Rejection Ratio Coomp = 0.1 pF f=1 KHz 0.5 %/%A Voo

Am81C451/458 o 3125
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ADVANCED NICRO DEVICES - 28E D - DES?SES 003503‘1 I = AP‘ID

SWITCHING CHARACTERISTICS over 6perating ranges unless otherwise specified (for APL Products,

Group A, Subgroups 9, 10, 11 unless otherwise noted) . 1 T-Sém“33 43
165 MHz 125 MHz 0 MHz
Parameter Parameter n - 20 Mz
No. | Symbol Descriptlon Min. | Typ. l Max. | Min. [Typ. I Max. | Min. lTyp. I Max. | Min, ' Typ. | Max. | Unit
DIGITAL CPU INTERFACE TIMING .
R/W, ACq, ACy Satup
1 ts Time 1] 0 1] 0 ns
R/W, ACg, AC; Hold
2 |ty Time 15 16 15 | 15 ns
3 | teve CPU Cycle Time 100 100 110 125 ns
4 Itw CE LOW Active Time | 70 75 85 100 - ns
5 | tw CE HIGH Time 25 25 25 25 ns
CE Edge to Data Bus
8 | tep Driven (CL =40 pR) 10 10 oo 10 10 ns
CE Edge to Data Valid = 1
7 | %o (CL= 40 pF) 70 h X 85« 100 | ns
TE Edge to Data 5[ -
8 trD Three-Stated 1§ Aa5~r 15 16 15 [ ns
(CL= 40 pF) W W - .
g |tg Write Data Setup Time| 35 K% 40 50 ns
10 |ty Write Data Hold Time | © 0 0 ns
DIGITAL VIDEO PATH TIMING NG
1" | fex Video Clock Frequency| 246 125 _{-110 ] 80 | MHz
12 | o D Rate I 4125 31.25 275 20 | MHz
13 | tove LD Cycle Time L2 32 36.36 50 ns .
14 | tw [D Pulse Width R 13 15 20 ns
15 | w D Pulse Widlh™ ‘N4 13 15 20 ns
18 |1g Pk OVEE 3 3 4 ns
PiXy, OVLy, S¥3C and :
17 tH Hold Time 2 2 2 2 ns
18 teve Clock Cycle Time 8 8 9.09 | - 12,58 ns
Clock Pulse Width
19 | tw Low 24 32 40 50 ns
Clock Pulse Width
20 tw HIGH 2.4 3.2 4.0 50 ns
Clock Rise/Fall Time
21 | tq tp (20%-80%) 1.8 16 K 116 | ns
22 . Pipeline Dalay 8 10 8 10 [ 10 6 10 | Clks

Notes: See notes following end of table continued on next page.
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SWITCHING CHARACTERISTICS over operating ranges (Cont‘d.)

( T—52—33—43 - .

~ 165 MHz - 125 MHz 110 MHz 20 MHz :
Par: t rar t - - M
No. Symbol Description Min. LTyp. | Max. | Min. | Typ. | Max. | Min. | Typ. Illax. Min, I Typ. l Max. | Unit
ANALOG VIDEO DAC TIMING ) .
23 Analog Output Delay 20 20 [ 20 20 ns :
Analog Output Rise |, .
24 | tatp and Fall Time 2 2 2 - 2
{Note 1) i 1,
Analog Output Settling ot <
% 11 Time (Notes 1, 2) A N 8 12 | ns
26 Analog Output Skew [} 2 0 2 ns
Glitch Impulse Energy PV-
2 (Note 2) i 50 50 sec
28 T8D T8D dB
DYNAMIC POWER qgmtrgg‘é J
Icc % COM L 270 | 370 260 | 340 240 | 330 230 | 205
(Supp mA
Current) MIL - - - 250 | 425 240 | 410 230 § 370

Notes: 1. Clock and data feedthrough is not Included.

Test Conditions: TTL Input Level: O to 3 V with tp, te(10-90%) < 3 ns;

Rser = 523 chms, VREF = 1,235 V;
Analog Output Load < 10 pF; Dg.7 Output Load < 40 pF.

2. Includes clock and data feedthrough, —3-dB bandwidth = 2 x clock frequsncy.
3. Measurement performed on TTL digital inputs with 74HC logic level and with 1-kohm resistor to GND,

ECL Input Level: (VoG - 0.8 V) to (Vig - 1.8 V) with tg, tr (20-80%) < 2 ns,

SWITCHING WAVEFORMS
KEY TO SWITCHING WAVEFORMS

WAVEFORM INFUTS OUTPUTS
MUST BE WILL BE
Y STEADY

wiLL B2
MAY CHANGE
FROMHTOL  ChANGING

WiLLBE
HANGING

FROML TOH

DON'T CARE; CHANGING;

ANY CHANGE STATE
PEAMITTED UNKI

CENTER
DOES NOT LINE ISHIGH
APPLY IMPE
“OFF" STATE

LESE

KS8000010

3%
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MICRO DEVICES a8 D_ - oes_gg.j-_{s 0035nu1. T!}“ﬂ?
SWITCHING WAVEFORMS (Cont‘d) Q T—52—33 43
Rj-w- @ @ - . R
CE \\C}* VAU W
ja-{ 7 -
(aoad) ) - - N
-4 -
Dy-D
Wete) XXX A“ QOO0 0'0'0' XX 0'0'“
O—le-® N
lOfSiO-WAJ
) WF026830

CPU Read/Write Timing

&7

[

PIXAg.7 -PIXE gy

OVLAg.{-OVLEq 4 X - X
SYNC, BLANK (Note 1) (Note 2)
- (O—slest (7
RG,B
(Note 3)
10"518‘%

WF026430

Notes: 1. Output delay time measured from 50% point of the rising clock edge to 50% point of full-scale

level,
2. Output settiing time measured from 50% point of full-scale leve! to output settling within +1 LSB
3. Output rise/fall ime measured between 10% and 90% points of full-scale level.

Video Input/Output Timing
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Notes: 1.
2. Vr=15V,

SWITCHING TEST CIRCUIT

Ct, = 50 pF (includes scope probe, wiring, and stray capacitance without device In test ﬁxture)

w tﬁT—52 33 43(

AF004810

2

Notes on Testing )
Incoming test procedures on this device should be carefully

of the part. The following notes may be useful.

1. Insure the part is adequately decoupléd at the test head.
Large changes in V¢g current as the device switches may
cause erroneous function failures due to Vcg changes.

2. Do not leave inputs floating during any tests, as they may
start to oscillate at high frequency.

3. Do not attempt to perform threshold tests at high spéed.
Following an input transition, ground current may change by

planned, taking into account the complexity and power levels

as much as 400mA in 5-8ns. Inductance in the ground cable
may allow the ground pin at the device to rise by 100's of
millivolts momentarily.

4. Use extreme care in defining inpuf levels for AC tests. Many
inputs may be changed at once, so there will be significant
noise at the device pins and they may not actually reach V).
or Vi until the noise has settled. AMD recommends using
VIL<0 V and ViH=3 V for AC tests.

5. To simplify failure analysis, programs should be designed to
perform DC, Function, and AC tests as three distinct groups
of tests.

! SWITCHING TEST WAVEFORM

3

Notes: 1. Diagram show for HIGH data only. Output
2. Cross-hatched are is don't care condition,

DATA 15 v
f—-'s
TIMING 3V
TMIN
INPUT ][ 15 v . .
. oV - .
’ WF021191 .

Setup and Hold Times

transition may be opposute sense.

B
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APPENDIX A — APPLICATION NOTE FOR THE Am81C458 { ) T*-§'2:-§3:43

The design of a system using the Am81C458 should be guided by considerations similar to those used for designing precision high-
speed mixed analog and digital systems. The following rules and examples are given for orientation purposes. Users may choose to
design circuits, differently from the examples given here. :

Power pins should be decoupled from power lines of the rest of the system. The circuit board layout should have a dedicated
analog power plane. The power plane should bs connected to the main power plane by wires running through ferrite beads. The
analog plane should be small enough so that no digital signal passes under it {see Figures A1 and A2).

.

Analog
Powar
Plane
Ferri
e
AmB1C458 . ’ : B - .
PGA Package __/ System : -
i ower
F ' Plane

" todsic-000A
BD008210

B

Figure A1. Example of Power Planes Layout

»

There should be only one ground plane for all digital and analog ground pins, which is the same ground plane of the rest of the
board. Tantalum capacitors, In parallel with a 0.1-uF ceramic capacitor, would be placed between each side of the ferrite beads and
the ground plane. If too much ripple exists on the supply lines, the use of a dedicated linear regulator only for the Am81C451/458 is
recommended. : : . -

n : .
The two groups of digital Vcg (DVeg) pins should be decoupled from each other by connecting a 0.1-uF capacitor-and a 0.01- uF
capacitor In paraflel between them and the closest group of digital ground pins (DGND). . L

A 0.1-yF ceramic capacitor, In paralle! with a 0.001-gF chip capacitor, should be connected betwean each group of analog bower’
pins (AVce) and the group of analog ground pins (AGND). . . :

The COMP pin should also be decoupled from the power pins and the rest of the system. A 0.1-yF and a 0.01-uf chip capacitor
should be connected, in parallel, between the COMP pin and the analog power plane. - .

Digital line3 concerning the CPU interface should be kept far from pixe! data lines, Pixel clock lines should be kept far from all other
digital inputs. Analog outputs should be kept far from any other input. No digital line should run under the analeg plane. The CE line
should be as short as possible to minimize any noise picked up from other sources. . :

Connection with the monitor should be done through a doubly tarminated 75-0hm coaxial cable. To minimize reflections,
terminating resistors on the color palette side should be placed as close as possible to the R, G, B outputs. -

The signals produced by the Am81C451/458, including Syna, are all positive (outgoing) cumrents, which when passing through the
terminating resistors produce positive voltages. Since most monltors are AG-coupled, DC restoration with the proper DC levels is
done inside the monitor. if a negative-going Sync (of -0.286 V) is required, DC-level shifling can be done outside the palette, prior
to entering the transmission cable. Two possible circuits that produce the level shifting are shown here.

The first circuit (Figure A3) shows the 75-ohm terminating reslstor relative to the green DAC, cannected between the G odtput and
- @ voitage source of -0.572 V. This resistor, in series with the other 75-ohm terminator Inside the monitor, constitutes a voltage
divider which forces the voltage on the line to be offset by half of 0.572 V (i.e., 0.286 V).

[
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Figure A3. DC-Leve! Shifting Using a Voltage Regulator

ADVANCED MICRO DEVICES 28E D
) P —————— e ——
' -1 -52-33-43
Amsic4s1/asa L 8. ;i ; : _ N
. i r—r '
sQg : 50 :
! i
! i
0572V : :
! Monitor ) «
S e
b . |m12mD:A0804‘
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The second circuit (Figure Ad), useful if an exact 0.672-V vollage source Is not available, shows two resistors (R1 and Rg) instead of
one, constituting the terminator at the transmitting side. Ry is connected between the green DAC output and ground, while Rais
connected between the green DAC output and a voltage source more negative than 0.572 V. Ry and Rg are such that in parallel
they constitute 75 ohms, while their ratio is such that the voitage drop caused by the negative voltage source across Ry is 0.572 V.
This relationship is described by the foliowing formulas: T

Vx78 . ¢
Ro= .
~0.572 R
. Vx75 _ Rax75 :
Ry=—r or - Ry = R
V-0.572 Rz-75 o

The variable voltage drop across the parallel of Ry and Ry caused by the DAC currents adds to that caused by the external voltage
source. : .

Fommm——————n )
1 ] ’
1 ]
G : t -
Ama1C451/458 |— ) Y ¢ ) —1r—
] . ]
$ i 2 ]
R, 3R, 1 $i5a I
1 ]
] ]
[} [}
" e i 1 :
- 1 = !
] ]
] Monitor i
| S — |
W Ry i Ra 10481C-011A i
BV | 650 1% | 850 1% : :
A2V | 157830 1% | M0 1%

80003240
Figure A4. DC-Level Shifting Using Two Reslistors in Parallel
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