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Am81C451/458

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

Available in PGA and PLCC packages

Multiplexed TTL Pixel Ports

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

e0 00 OO

® 4 x12(24) Dual-Port Overlay RAM

® RS-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 Am81C451/458 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
Am81C451 and 16.8 million colors for the Am81C458.

The AmB81C451/458 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 techniques
minimize glitch energy and skew.

The Am81C451/458 minimizes the need for high-speed
ECL signals on the PC board since there are only two
inputs (CLK, CLK) that need to operate at pixel rate.
Muttiple pixel ports and internal multiplexing enables TTL-
compatible interfacing to the Display Memory while main-
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
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(Top View)
C P PP P g O w e o SO - e e e e e
EREEREERREEEEERERRERE
mininizsisisininisicisininisinininEsNsinEsN
11 10 9 8 7 L] 5 4 3 2 1 84 83 82 81 80 79 78 77 78 75 b
Do ]2 ® 74| ] POB,
L2 Rt [ ] pxc,
D2 [J1s 72{] PO,
D3 []1s n ] P,
Os 8. 0[] PiXA,
Os {17 so[ ] PuxB,
Dg []1e 68 [ 7] PXCy
D; []se 671 ] POXD,
G [J2 6] PE,
DGND [] 21 &s| ] DGND
oeND [T} 22 sa[ ] Vo
Ve [}z 63| ] OVec
Mo [F2e e2{ ] ax
Ac, s 1] TK
RW )28 s| B
Nog [z so| ] BARK
R[] se{] nC
= [ ma,
8 []% se [ Poa,
Fsapy [ 5:9&4
mE:z” 34 35 36 37 38 30 40 41 42 43 44 45 48 47 48 48 SO 5152 5,5“D PP
TOooogooooOooOooouuuduguun
w ~ ~ ~ ~ ~ © © K © o n w n A w -
SN R ERRRREE
10451A-001A
CDO011570
Note: Pin 1 is marked for orientation.
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CONNECTION DIAGRAMS (Cont'd.)

PGA*
Top View
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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
(Sorted by Pin Name)
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
B-7 ACo B-6 DGND K-3 PIXA2 E-11 PIXC7
A-8 AC4 M-6 DGND L-4 PIXA3 H-2 PIXDg
B-12 AGND A8 DGND M-11 PIXA4 K-2 PIXD4
B-11 AGND L7 DVce K-11 PIXAs M-2 PIXD2
c-12 AVge A-7 DVeo H-11 PIXAg M-5 PIXD3
c-11 AVge M-7 DVee F-11 PIXA7 K-10 PIXDy
A-9 AVce B-10 FSADJ G-2 PIXBg J-11 PIXDs
A-11 B A-10 G K-1 PIXB4 G-11 PIXDg
L-9 LANK M-9 ib M-1 PIXB, D-12 PIXD7
A-5 CE A-1 OVLAg M-4 PIXB3 J-1 PIXEg
L-8 CLK D-1 OVLA, L-10 PIXB, L-2 PIXE4
M-8 CLK c-2 OVLBg L-12 PIXBs M-3 PIXE2
A-12 COMP E-2 OVLB, H-12 PIXBg L-6 PIXE3
c3 Do B-1 OVLCp E-1 PIXBy M-12 PIXE4
B-2 D4 E-1 OVLCy H-1 PIXCo J-12 PIXEs
B-3 D2 c1 OVLDg L-1 PIXCy F-12 PIXEg
A-2 D3 F-1 OVLD4 L3 PIXC2 D-11 PIXE;
A-3 D4 D-2 OVLEg L-s PIXC3 B-9 R
B-4 Ds F-2 OVLE, L-11 PIXC4 B-8 R/W
A-4 D¢ G-1 PIXAg K-12 PIXCs M-10 SYNC
B-5 D7 J-2 PIXA4 G-12 PIXCg C-10 VREF
Am81C451/458 3-115
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PGA PIN DESIGNATIONS (Cont'd.)
(Sorted by Pin Number)
Pin No. Name Pin No. Name Pin No. Name Pin No. Name
A1 OVLAg B-10 FSADJ G-1 PIXAg L4 PIXAg
A-2 D3 B-11 AGND G-2 PIXBg L5 PIXC3
A-3 D4 B-12 AGND G-11 PiXDg L-8 PIXE3
A-4 Dg c-1 OVLDg G-12 PIXCg L7 DVce
A-§ CE Cc-2 OVLBg H-1 PIXCo L8 CTIK
A-6 DGND c-3 Do H-2 PIXDg L9 BLANK
A-7 DVeo c-10 VREF H-11 PiXAg L-10 PIXBg4
A-8 ACy c-11 AVco H-12 PiXBg L-11 PIXCq
A9 AVeo c-12 AVee J-1 PiXEg L-12 PIXBs
A-10 G D-1 OVLA, J-2 PIXA¢ -1 PiIXB2
A-11 B D-2 OVLEg J-11 PIXDs ~-2 PIXD2
A-12 COMP D-11 PIXE7 J-12 PIXEs M-3 PIXEz
B-1 OVLCy D-12 PIXD7 K-1 PIXB4 M-4 PIXB3
B-2 Dy E-1 OVLCy K-2 PIXDy -5 PiXD3
B-3 D> E-2 OVLB, K-3 PIXA2 M-8 DGND
B84 Ds E-11 PIXCy K-10 PIXDg -7 DVcg
B-§ D7 E-12 PIXB7 K-11 PiXAs M-8 CLK
B-6 DGND F-1 OVLD4 K-12 PIXCs M-9 [1e]
B-7 ACo F-2 OVLE;4 L1 PIXC M-10 SYNC
B-8 R/W F11 PIXA7 L2 PIXE M-11 PIXA4
B-9 R F-12 PIXEg L3 PIXC2 M-12 PIXE4
3-116 Am81C451/458
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LOGIC SYMBOL
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ORDERING

formed by a combination of: a. Device Number

c. Package Type

d. Temperature Range
e. Optional Processing
<

125 G

INFORMATION

Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

b. Speed Option (if applicable)

L—o. OPTIONAL PROCESSING

Blank = Standard processing
B=8urmn in

TEMPERATURE RANGE
C = Commercial {0 to +70°C)
M = Miiitary* (-55 to +125°C)

c. PACKAGE TYPE
G = 84-Lead Ceramic 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)

a. DEVICE NUMBER/DESCRIPTION
Am81C451/458
CMOS Color Palette

Valid Combinations
AM81C451-165
AMB1C451-125
AMB1C451-110
AMB81C451-80
AMB1C458-165
AMB1C458-125
AMB1C458-110
AMB1C458-80

GC, JC, GM, GMB

*Military or Limited Military temperature
range products are "'NPL" (Non-Compliant
Products List) or Non-MIL-STD-883C
Compliant products only.
i Pack in

e )

"
F Yy, P

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

-80 =80 MHz

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations, to check on newly released combinations, and
to obtain additional data on AMD's standard military grade
products.
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defence applications are available in several packages and operating ranges. APL
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination)
is formed by a combination of: a. Device Number

b. Speed Option (if applicable)

c. Device Class

d. Package Type

e. Lead Finish

<
I———e. LEAD FINISH

C =Gold

d. PACKAGE TYPE
Z = 84-Lead Ceramic Pin Grid Array without
Heatsink (CGX084*)

c. DEVICE CLASS
/B =Class B

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

-80 =80 MHz

a. DEVICE NUMBER/DESCRIPTION
Am81Ca58
CMOS Color Palette

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AMB1C458-125 supported .in volume for this device. Consult the local AMD
sales office to confirm avaitability of specific valid

AMB1C456-110 /820 combinations or to check for newly released valid
AMB1C458-80 combinations.
*Preliminary; Package in development. Group A Tests

Group A tests consist of Subgroups
1,237 8 9, 10, 11.
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PIN DESCRIPTION

Timing Section

BLANK Bilank (TTL-Compatible input)
When active, the BLANK input overrides the color pixel and
overiay data to force the Red, Green, and Blue video
outputs to their blank levels. This blank level is required
during the monitor's vertical and horizontal retrace times, It
is latched on the rising edge of LD.

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

D TCoad Clock (TTL-Compatible Input)

Data present on the PIXAg._7 through PIXEg_-7 and
OVLAg, 1 through OVLEg, 1, SYNC, and BLANK inputs are
clocked into the part on the rising edge of LD. 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
Disptay 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 latched on the rising edge of
[D. Because SYNC does not override any other inputs or
control pins, it should be asserted only during bianking
intervals.

Data Path Section

OVLAg, 1 through OVLEg, 1 Color Overlay Data
Address (TTL-
Compatibie Inputs)
These ten inputs are organized as five 2-bit addresses.
Each 2-bit address selects 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
[D. Either four or all five ports may be used for selecting
Overlay Registers. Unused inputs should be grounded.
These inputs are used with bit CMD6 of the Command
Register as follows (assuming no Read and no B8link
Masking):

OVLX ¢ OVLXp CMDS8 = 1 CMDE =0
0 [} Color Palette RAM | Overlay Color 0
o 1 Overlay Color 1 Overtay Color 1
1 0 Overiay Color 2 Overlay Color 2
1 1 Overiay Color 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 butfer
on the rising edge of LD. Either four or all five ports may be

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 AVce.

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 Output (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 the Green DAC. This output is
capable of driving an RS-343A-compatible doubly
terminated 75-ohm cable. The SYNC current source is
connected to this output.

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

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

MPU Interface

ACo, 1 Address Control (TTL-Compatible Inputs)
AGCgo and AC aliow the MPU to address any location in the
Color Look-Up Table or any of the internal control registers.
They are latched on the falling edge of CE. See Table 1.

CE Chip Select (TTL-Compatible Input)
This signal enables the MPU interface. Data on Dg_7 is
internally latched on the rising edge of CE during Write
operations.

Dg.7 Data and Address Bus (TTL-Compatible Input/

Output)

These eight pins are used to load and read back the internal
control registers and the Color Look-Up Table. Dg is the
least-significant bit.

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, DVec  Analog, Digital +5-Voit Supply
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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 paralle! 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
the 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 ACq and ACg inputs select the access type as
detailed in Table 1.

TABLE 1. AC4, ACo DECODING

ACq ACo Access Type
0 0 Address Register
0 1 Look-Up Table
1 o] 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 Control Registers, and
a Modulo 3 Counter (ARa,ARb) that controls which byte of the
24-bit Color Memory word is accessed. Tables 2 and 3
illustrate the operation of these two counters.

TABLE 2. ADDRESS REGISTER OPERATION

Y ocation/Redi a =
AR7-ARO ACy ACo by MPU
$00-$FF o 1 Color Look-up Table Location
#00- #FF

$00 1 1 Overlay Register 0

$01 1 1 Overlay Register 1

$02 1 1 Overlay Register 2

$03 1 1 Overlay Register 3

$04 1 [} Read Mask Register

$05 1 0 Blink Mask Register

$06 1 0 Command Register

$07 1 0 Test Register

TABLE 3. MODULO 3 COUNTER OPERATION

“Color Byte
ARb | ARa Being Accessed
0 0 Red
[} 1 Green
1 0 Blue

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

The Modulo 3 Counter, not accessible by the MPU, increments
at the end of each MPU access with ACg = 1 (color opera-
tions), and is reset to O at the end of each MPU access with
ACq = 0 (Control Register operations).

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

TABLE 4. READ/WRITE ACCESS TO THE Am81C458

R/W ACq | ACo | ARb | ARa Function
0 0 0 x X Write Address Register; AR7-AR0 «— D7.0; ARb, ARa «— 0.
0 0 1 [} 0 Write Red Color; RREG «— D7.o; Incr. ARb, ARa.
0 0 1 0 1 Write Green Color; GREG «— D7.g; Incr. ARb, ARa.
0 0 1 1 0 Write Blue Color; BREG «— D7.0; ARb, ARa «— 0
Write Color Look-Up Table; R7-R0 «— RREG;

G7-G0 «— GREG; B7-B0 «— BREG; Incr. AR7-ARO.
o} 1 0 X x Write Control Register; Reg (AR7-AR0) €— D7.0; ARb, ARa €— 0.
0 1 1 0 0 Write Red Color; RREG «— D7.o; Incr. ARb, ARa.
0 1 1 0 1 Write Green Color; GREG < D7.0; Incr. ARb, ARa.
0 1 1 1 0 Write Blue Color; BREG «— D7.0; ARb, ARa «— 0;

Write Overlay Register, R7-R0 «— RREG;

G7-GO «— GREG; B7-B0 «— BREG; Incr. AR7-ARO.
1 0 0 X X Read Address Register; D7.o €<— AR7-ARO; ARb, ARa <« 0.
1 0 1 0 0 Read Color LUT Red; D70 €«— R7-R0; Incr. ARb, ARa.
1 0 1 0 1 Read Color LUT Green; D7.p €«— G7-GO; Incr. ARb, ARa.
1 0 1 1 ] Read Color LUT Blue; D7.o «— B7-B0; ARb, ARa «— 0; Incr. AR7-ARO.
1 1 0 X X Read Control Register; D7.0 <— Reg (AR7-AR0); ARb, Ara €— 0.
1 1 1 0 0 Read Overlay Red; D7.0 <— R7-RO; incr. ARb, ARa.
1 1 1 0 1 Read Overlay Green; D7.0 «— G7-GO; Incr. ARb, ARa.
1 1 1 1 0 Read Overiay Blue; D7.9 «— B7-B0; ARb, ARa «— 0; Incr. AR7-ARO.
Key: €«— ="'gets the value of"

D7.0 = MPU Data Bus
R7-R0 = Color Memory Red Byte
G7-GO = Color Memory Green Byte
B7-BO = Color Memory Blue Byte
RREG = Red Byte Register
GREG = Green Byte Register
BREG = Blue Byte Register

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

Note that for the Am81C451 only the most significant data lines
(D~D.) are used while accessing the color lookup tabie or over-
lay registers. During a write cycle bits Ds-D, are ignored and dur-
ing a read cycle bits Dy-D, are forced to logical zero.

If the pixe! or overlay inputs address same entry in the color look-
up table that is being 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 the
entire TE active time.

Am81C451/458
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Display Memory Interface

The Am81C451/458 aliows 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 pixel data inputs (PIXAg.7 through PIXEp_7), ten
overlay data inputs (OVLAg, 1 through OVLEg, 1), and two
video inputs (SYNC and BLANK), are loaded on the rising
edge of LD. 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 AmB81C451/458 outputs video
information based first on the PIXAg.7 inputs, then the
PIXBg-7 inputs, and so on until the PIXDg.7 inputs
(CMD?7 = 0) or PIXEg — 7 inputs (CMD7 = 1), at which time the
cycle repeats.

No phase relationship is imposed on the LD and CLK inputs;
the only requirement is that the LD 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 SYNC and BLANK
are loaded with the same LD clock to maintain synchronization
with video data inside the Am81C451/458.

Color Selection

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

B
Internal Blink Clock

then selects an entry in the color palette RAM or an Overlay
Register to provide color information.

The Read Mask is used to selectively enable or disable bit-
planes from being 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 cycle. 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 LD 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),
CMD6 of the Command Register selects between Overlay
Register 0 and Look-Up Table output (determined by
LUTADDR7.9). See Table 5.

TABLE 5. OVERLAY COLOR SELECTION

OVLADDR |OVLADDRg CMDE6 =0 CMDS6 = 1
0 1] Overlay Register 0 | LUT
0 1 Overlay Register 1 | Overlay Register 1
1 [} Overlay Register 2 | Overlay Register 2
1 1 Overlay Register 3 | Overlay Register 3

Key: LUT = Look-Up Table content addressed by LUTADDR;.o
CMD6 = Bit 6 of Command Register (RAM Enabie)

RM7-RMO
M7-BMo -2

PIXA7.0-PIXE; o 224 y
input

D Resync
OVLA| o-OVLE; o 10, Register 10,‘ Reg.

LUTADDR,

OVLADDRL 0

Locking
Circuit

T
Internal
Pixet
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

10451B-006A
8D008070

Figure 1. Input MUX and Masking Stage
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Video Generation

During each clock cycle, 12(24) bits of information from either
the Look-Up Tablie or an Overlay Register are presented to the ' T
three 4-bit (8-bit) DACs. These DACs convert the Color routed to all three DACs while SYNC is routed only to the

The SYNC and BLANK inputs are routed to the DACs after a
delay equal to the pipeline delay incurred by the video stream
to produce the relative Blank and Sync levels. BLANK is

Memory digital output into RGB RS-343A analog format. Green DAC. See Figure 2 for DAC current and voltage levels.
RED___ BLUE GREEN
mA my | mA mV
19.04 714 ]26.67 1000 f White Level
925 IRE
1.44 54 907 340 | Ret Black Level
0.00 0 763 286 75 IRE i Blank Lavel
40IRE
- - 0.00 o |- Sync Level
10451C-007A
DF008680

Note: 75-§2 doubly terminated load. Sync on Green DAC only. When Sync is used, the Green DAC current

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

Am81C451/458 3-123
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Command Register (CMD7 - CMD0)

This is an 8-bit register located at address #6, and is
described below.

User-Accessible Registers

In addition to the address register, there are four user-
accessible registers: Command, Read Mask, Blink Mask, and
Test. These registers should be initialized after power-up.

TABLE 6. COMMAND REGISTER DEFINITION

Position Name Description
CMD?7 FORMAT CMD?7 specifies whether 4:1 or 5:1 multiplexing should take place on the pixel and overlay
data. If CMD7 is set to logical ‘0" (4:1 multiplexing), LD should be one-fourth the frequency of
0 = 4:1 Multiplexing CLK; the PIXEg.7 and OVLEg, ¢ inputs are ignored and should be connected to GND. If
1 =5:1 Muitipiexing CMD?7 is set to logical '1' (5:1 muitiplexing), LD should be one-fifth the frequency of CLK.
CMD6 RAM Enable When the processed overlay inputs OVLADDR and OVLADDR equal (0, 0) this bit selects
between the Color Look-Up Table output and Overlay Register 0.
0 = Use Overlay Register 0
1=Use LUT
CMDS5, Blink Rate Select These bits specify the blink rate and duty cycle of the internal blink ciock. Numbers in
CMD4 parentheses specify the rate and duty cycle of the internal blink clock (logic 1/logic 0)
00 = 25/75 (16/48) expressed in vertical retrace intervals. See Figure 1.
01 =50/50 (16/16)
10 = 50/50 (32/32)
11 = 50/50 (64/64)
CMD3 OVL, Blink Mask When this bit is set to a logical 1, the OVLA4 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 Biinking the LUT/Overlay decode logic. When this bit is set to logical O it does not atfect the OVLA,
1 = Enable Blinking through OVLE} inputs.
CMD2 OVLg Blink Mask When this bit is set to a logical 1, the OVLAg through OVLEg inputs are allowed to toggle at
the selected blink rate between the input value and logical 0 before being applied to the LUT/
0 = Disable Blinking Overlay decode logic. When this bit is set to logical 0 it does not affect the OVLAg through
1 = Enable Blinking OVLEq 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 = Disabte Mask not affect the OVLA; through OVLE inputs.
1 = Enable Mask
CMDO OVLo Read Mask When this bit is set to logical 0, the OVLAg through OVLEg 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 = Disable Mask not affect the OVLA( through OVLEy inputs.
1 = Enable Mask

Read Mask Register (RM7 - RM0)

This is an 8-bit register located at address #4. it selectively
enables (logical 1) or disables (logical 0) pixel bit-planes from
addressing the Color Look-Up Table. Bit RMO will mask inputs
PIXAg through PIXEg; bit RM1 will mask inputs PIXA4 through

T2 -T0 bits is a "logical one". Note that for the Am81C451,
bit T3 is forced to logical zero.

When unused, this register should be initialized to Hex 00.
TABLE 7. TEST REGISTER DEFINITION

PIXE1; and so on. Test Register Bits Function
Overlay plane masking is controlled by bits CMD1 and CMDO T7-T4 Color Nibble
of the Command Register. See Figure 1. 3 1 = Select LOW Nibble
Blink Mask Register (BM7 - BMO 9 = Select HIGH Nibble
n as egister ( - ) T2 1 = Enable Blue Data
This is an 8-bit register located at address #5. It selectively 0 = Disable Biue Data
enables (logical 1) or disables (logical 0) pixel bit-planes from T 1= Enable Green Data
blinking. Bit BMO will mask inputs PIXAg through PIXEp; bit 0 = Disable Green Data
BM1 will mask inputs PIXA4 through PiXE4; and so on. When To 1= Enabie Red Data
enabled, that particular bit-plane will toggle between its 0 = Disable Red Data

original value and logical O at the selected rate and duty cycle.
9 9 ty oy As an example, in order to read the least-significant 4 bits of

data presented to the Green DAC, the user must first write
Hex OA to the Test Register to enable the LOW nibble and
green data. Subsequently, the user reads the Test Register,
keeping the pixel inputs constant; bits D7 - D4 of the MPU
interface Bus will contain the desired color data while bits
D3 - DO will contain Hex A.

Overlay plane blinking is controlled by bits CMD3 and CMD2
of the Command Register. See Figure 1.

Test Register (T7 - T0)

This is an 8-bit register located at address #7. It is used to
read back data presented to the DACs from the Color Memory

(either pixel or overlay data). The four most-significant bits,
T7 - T4, contain color information while the four least-signifi-
cant bits, T3 -TO, contain control information, as shown in
Table 7. T7-T4 are defined only when exactly one of the

When reading the Test Register, the data presented to the
DAC inputs must be held stable during this period either by
slowing the pixel clock or by holding the pixel and overlay
inputs constant.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
Storage Temperature ...........ccoooeverannees ~65 to +150°C Commercial (C) Devices
Ambient Temperature Ambient Temperature (TA) .........cccovveeieene 0 to +70°C
Under BlaS.......oceeeeercreisinresernrannnnens ~55 to +125°C Supply Voltage (VCC) «-.vevvevvenemeriens +4.75 to +525 V
Junction Temperature +175°C Militat .
" ry (M) Devices
Supply Voltag: to Ground Potential 05 10 +7.0 V Case Temperature (TG).......ooovveeeerenes -55 to +125°C
CONtNUOUS ....cconvnrreninninirnennannnennsne -0. | SUPDLY VOGS (VEE) wevrrrrnroerrnreens T4 +5,
DC Voltage Applied to Outputs for upply Voltage (Vcc) 50 to +5.50 V
HIGH Output State .................... ~0.5 V to Vg Max. Operating ra define those limits be which the
DC input Voitage GND . ....=03toVgc + 03V functionali ugf sms device i toed
DC INPUt CUITBN .....oeeveaeivereeensneceeeene -10 to +10 mA nctionality of the device Is guaranieed.
Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating ranges unless otherwise specified (for APL products, Group A
Subgroups 1, 2, 3, 7, & 8 are tested unless otherwise noted)
Parameter Parameter Test
Symbol Description Conditions Min. Typ. Max. Unit
DIGITAL CLOCK INPUTS (CLK, TLK)
VCKIH Input HIGH Voltage Veg -1.0 Voe +0.5 v
VekiL Input LOW Vohage GND -05 Vo -1.6 v
lckiH Input HIGH Current 7 A
oKL Input LOW Current 1 A
CeKIN Input Capacitance f=1 MHz, ViN=40 V 10 pF
DIGITAL INPUTS (Except CLK, TLK)
ViH Input HIGH Voitage 2.0 Vee +05 v
Vi Input LOW Voltage GND -5 0.8 v
™) Input HIGH Current VIN=24 V 1 A
(T8 input LOW Current ViN=04 V -1 PA
CiN Input Capacitance f=1MHz, ViN=24 V 10 pF
DIGITAL OUTPUTS (Do.7)
Vou Output HIGH Voltage loH = 800 £ v
VoL Output LOW Voltage - loL= 0.4 v
oz Three-State Current 10 uA
Cout Output Capacitance | 10 pF
ANALOG OUTPUTS (Rpg =523 2, VReF = 1.235 V)
Resolution (Each DAC) 4 (8) 4 (8) Bits
Accuracy (Each DAC): : +18 (1)
LIN; Integral Linearity comt 89.1 +¥e (1) LsB
UNg Differential Linearity . + 98 (£2)
LSB Output Cument ML + 18 (£ 1)
LSB Output Current 1175 (69.1) A
Gray Scale Error % Gray Scale *5 %
Monotonicity Guaranteed
Coding Binary
Output Current:
White Level Relative to k Level 17.68 19.05 20.40 mA
White Level Relative to Black Level 16.74 17.62 18.50 mA
Black Level Relative to Blank Level Rpg =523 Q, 0.95 1.44 1.90 mA
Blank Level on R, B VReF = 1.235 V 0 5 50 uA
Blank Level on G 6.29 7.62 8.96 mA
Sync Level on G 0 5 50 MA
DAC-t0-DAC Matching 2 5 %
Voc Output Compli -1.0 +1.2 v
Rout Output impedance 50 kS2
Cout Output Capacitance f=1 MHz, loyT =0 mA 13 20 pF
\REF Volt Reference Input Current 10 pA
PSAR Power Supply Rejection Ratio Ccomp = 0.1 ¢F =1 KHz 0.5 %/%A Voo
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SWITCHING CHARACTERISTICS over operating ranges uniess otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 unless otherwise noted)
165 MHz 125 MHz 110 MHz 80 MHz
Parameter Par
No. | Symbol Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | sin. | vyp. | Max. | unt
DIGITAL CPU INTERFACE TIMING
R/W, ACo, ACy Setup
1 ts Time 0 o 0 0 ns
R/W, ACo, ACy Hold
2 tH Time 15 15 15 15 ns
3 tcye CPU Cycle Time 100 100 110 125 ns
4 w TE LOW Active Time 70 75 85 100 ns
5 tw CE HIGH Time 25 25 25 25 ns
TE Edge to Data Bus
6 tpp Driven (CL = 40 pF) 10 10 10 10 ns
CE Edge to Data Valid
7 tpD (CL = 40 pF) 70 85 100 ns
CE Edge to Data
8 tPD Three-Stated 15 . 15 15 15 ns
(CL = 40 pF)
9 ts Write Data Setup Time| 35 40 50 ns
10 |ty Write Data Hold Time | 0 [ 0 0 ns
DIGITAL VIDEO PATH TIMING
11 fok Video Clock Frequencyl 128 110 80 MHz
12 | tip D Rate 1.25 31.25 275 20 | MHz
13 | tcve 1D Cycle Time 32 36.36 50 ns
14 | tw [D Pulse Width, 13 15 20 ns
15 | tw O Pulse 13 15 20 ns
PiXy, O
16 |t m ime 2 3 3 4 ns
PIXy, OVLy, and
17 Hoid Time 2 2 2 2 ns
18 tove Clock Cycie Time 6 8 9.09 125 ns
19 | tw Clock Pulse Width 24 32 40 5.0 ns
Clock Pulse Width
20 | tw HIGH 24 3.2 4.0 5.0 ns
Ciock Rise/Fall Time
2t | tR t¢ (20%-80%) 1.6 1.6 1.6 16 | ns
22 Pipeline Delay 6 10 6 10 6 10 [ 10 | Ciks
Notes: See notes following end of table continued on next page.
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SWITCHING CHARACTERISTICS over operating ranges (Cont'd.)

N N 165 MHz 125 MHz 110 MHz 80 MHz
No. | Symbol Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. [ Max. | unit
ANALOG VIDEO DAC TIMING
23 Analog Output Delay 20 20 | 20 20 ns
Analog Cutput Rise
24 R tF and Fall Time 2 2 2 2 ns
(Note 1)
Analog Output Settling
% s Time (Notes 1, 2) 6 8 12 | ns
26 Analog Output Skew 0 0 2 0 2 ns
Glitch Impulse Energy PV-
27 (Note 2) % 50 sec
Clock and
28 Fi 80 T8D 8D d8
(
DYNAMIC POWER ATIDN
lcc COM'L 270 | 370 250 | 340 240 | 330 230 | 295
(Supply mA
Current) ML - - - 250 | 425 240 | 410 230 | 370

Notes: 1. Clock and data feedthrough is not included.
2. Includes clock and data feedthrough, —3-dB bandwidth = 2 x clock frequency.
3. Measurement performed on TTL digital inputs with 74HC logic level and with 1-kohm resistor to GND.

Test Conditions: TTL Input Level: 0 to 3 V with tg, tr(10-90%) < 3 ns;
ECL Input Level: (Vcc - 0.8 V) to (Voo - 1.8 V) with tr, tR (20-80%) < 2 ns;
RgeT = 523 ohms, VReF = 1.235 V;
Analog Output Load < 10 pF; Dg.7 Output Load < 40 pF.

SWITCHING WAVEFORMS
KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS ouTPUTS
MUST BE WILL BE
STEADY STEADY

WILL 8E
MAY CHANGE <Ll Ui iNG

FROMHTOL  fpomH TOL

WILL BE
CHANGING
FROML TOH

MAY CHANGE
FROM L TOH

DON'T CARE; CHANGING;
ANY CHANGE STATE
PERMITTED UNKNOWN

CENTER
DOES NOT LINE iS HIGH
APPLY [ 3

IMPEDANCI
“OFF~ STATE

TESE

KS000010
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SWITCHING WAVEFORMS (Cont'd.)

RO
OOOOAOOKXXXXXXX

oDz D ——
(Read)
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XX

10451D-004A

WF(026630

CPU Read/Write Timing

Oay
w T\

PIXA g7 —PIXEq.7
OVLAq.4~OVLEg ¢ )( I
SYNC, BLANK I Ii 1) ( 2)
RG.B = (Nots 3)
O,
iy
CLK
@ @ @ 104518-005A

WF026430

Notes: 1. Output delay time measured from 50% point of the rising clock edge to 50% point of full-scale
level.
2. Output settling time measured from 50% point of full-scale level to output settling within +1 LSB.
3. Output rise/fali time measured between 10% and 90% points of full-scale level.

Video Input/Output Timing
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Power ed

FROM OUTPUT
UNDER TEST

2. Vr=15V.

SWITCHING TEST CIRCUIT

Notes: 1. Ci =50 pF (includes scope probe, wiring, and stray capacitance without device in test fixture).

Yon

AF004810

Notes on Testing

incoming test procedures on this device should be carefully
planned, taking into account the complexity and power levels
of the part. The following notes may be useful.

1. Insure the part is adequately decoupled at the test head.
Large changes in Vcc current as the device switches may
cause erroneous function failures due to Vgc 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 speed.
Following an input transition, ground current may change by

o

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

Use extreme care in defining input levels for AC tests. Many
inputs may be changed at oncs, so there will be significant
noise at the device pins and they may not actually reach Vi
or V|4 until the noise has settled. AMD recommends using
Vi <O V and Vi =>3 V for AC tests.

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

SR
INPUT_JYYVY VY
fts
TIMING
INPUT

SWITCHING TEST WAVEFORM

W,

3V
"’v‘v‘v”‘v oy
MWW,

3 v
f 16 v

2. Cross-hatched are is don't care condition.

Notes: 1. Diagram show for HIGH data only. Output transition may be opposite sense.

Setup and Hold Times

oV
WF021191
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APPENDIX A — APPLICATION NOTE FOR THE Am81C458

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 be 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
Power
Plane
Ferrite __/
Bead
Am81C458
PGATP“’:‘,?‘”—/ System
op View
Footprint P?:::;r

10451C-000A
BD008210

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 parailel 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.

The two groups of digital Vcc (DVce) pins should be decoupled from each other by connecting a 0.1-uF capacitor and a 0.01- uF
capacitor in parallel between them and the closest group of digital ground pins (DGND).

A 0.1-uF ceramic capacitor, in parallel with a 0.001-uF chip capacitor, should be connected between each group of analog power
pins (AVce) and the group of analog ground pins (AGND).

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

Digital lines concerning the CPU interface should be kept far from pixel 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 analog 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 terminated 75-ohm 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 Sync, are all positive (outgoing) currents, which when passing through the
terminating resistors produce positive voltages. Since most monitors are AC-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 shifting 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 resistor relative to the green DAC, connected between the G output and
a voltage 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-Level Shifting Using a Voltage Regulator

The second circuit (Figure A4), useful if an exact 0.572-V voltage source is not available, shows two resistors (R1 and Rp) instead of
one, constituting the terminator at the transmitting side. Rq is connected between the green DAC output and ground, while Rz is
connected between the green DAC output and a voltage source more negative than 0.572 V. Ry and Ry are such that in parallel
they constitute 756 ohms, while their ratio is such that the voltage drop caused by the negative voltage source across Ry is 0.572 V.
This relationship is described by the following formulas:

Vx75
Ry =
-0.572
Vx75 R2x75
1= or Ry = ——
V-0.572 R2-75

The variable voltage drop across the parallel of Ry and R2 caused by the DAC currents adds to that caused by the external voitage
source.

r
1 ]
1 ]
G S T 1
AmB1C451/458 |—s ) R+ S }——— |
! .
> 1 < 1
R, 2R, b g750 :
1 i
I ]
t !
.—.L— i | 1
v - 1 = 1
1 i
] Monitor 1
| IS P |
Vo Ry { R2 10451C-011A
BV 6550 1% 850 1%
-12v 15730 1% %0 1%
BD003240

Figure A4. DC-Level Shifting Using Two Resistors in Parallel
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