




























































































































































•••••• •••• ••••• • •••• ••••••• •• M:·: •••••••••••• \. ti i r-:-_________________ E_x_te_ns_io_n_R_e .. gi_ste_rs 

FLAT PANEL VERTICAL 
DISPLAY END_400 (XR58) 
Read/Write at liD Address 3B7hl3D7h 
Index 5Bh 

1071061051041031021011001 
I L-

Flat Panel Vertical 

Oisplay End 

(Lower 8 Bits) 

7-0 These bits are- used in 400-line flat 
panel modes. They specify the lower 
8-bits of the vertical end address for 
Display Enable (in scan lines). The 
high order 2 bits are in the Flat Panel 
Vertical Overflow 2 register. The 
correct value for this register is the start 
value + number of displayed lines 
(including inserted or replicated lines). 
Failure to correctly program this 
register will result in missing or extra 
line at the bottom of the display. 
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WEIGHT CLOCK 
CONTROL REGISTER A (XR5C) 
Read/Write at liD Address 3B7hl3D7h 
Index 5Ch 

107lD6lD51041D3J02J01Jooi 
I L-

Weight Clock 

Base period (WBASE) 

Reserved 

This register is used in Flat Panel Mode when 
Bits 3 and 2 in the Panel Format register 
(XRSO) are 01 or 10 and clock masking is 
Enabled (XRSOD7 = 1). This register, along 
with XRSD and XR6C, controls the timing of 
the WGTCLK signal. This signal is used for 
grayscale panels requiring a weighting clock. 

5-0 Base period for WGTCLK (WBASE). 
These bits define the number of units 
between the signal HSYNC and the 
first pulse on the WGTCLK output. A 
unit is 4 dot clocks per count pro­
grammed in this register. This defines 
a reference for the lowest grayscale 
level. 

7 - 6 Reserved (0) 
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WEIGHT CLOCK 
CONTROL REGISTER B (XR5D) 
Read/Write at liD Address 3B7hl307h 
Index SOh 

1071~los1041031021011001 

I L· 

Weight Clock 
Control Pitch (WPITCH) 

I- Reserved 

This register is used in Flat Panel Mode when 
Bits 3 and 2 in the Panel Format register 
(XR50) are 01 or 10 and clock masking is 
Enabled (XR50, 07 = 1). This register, along 
with XR5C and XRSC controls the timing of the 
WGTCLK signal. This signal is used for 
grayscale panels requiring a weighting clock. 

5-0 Weight Clock Control Pitch (WPITCH). 
These bits define the number of units 
between subsequent pulses on the 
WGTCLK output. A unit is 4 dot clocks 
per count programmed fin this register. 
This defines the difference between 
two adjacent gray (or color) levels. 

7 - 6 Reserved (0) 

82C455 

ACDCLK CONTROL REGISTER (XR5E) 
Read/write at liD Address 3B7hl307h 
Index SEh 

10710610sl041031021011001 
l L-

ACOCLK Count 

. 
ACOCLK Control 

6-0 ACOCLK Count. These bits define the 
number of Hsyncs between adjacent 
phase changes on the ACOCLK out­
put. This field is effective only when bit 
7 of this register is o. The number of 
Hsyncs between phase changes is 
equal to the value programmed in 
these bits plus two. 

7 ACOCLK Control. 0: ACOCLK phase 
changes on value in bits O-S. 1: 
ACOCLK phase inverts every frame. 
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POWER DOWN MODE 
.EFRESH REGISTER (XR5F) 

Read/Write at 110 Address 3B7hl3D7h 
Index 5Fh 

1071061051041031021011001 

I L-

.J 

Sleep Mode 
Refresh Frequency 

7-0 These bits define the frequency of 
RAS-only memory refresh cycles when 
PWRDN2 is high (82C455 disabled). 
The interval between two refresh 
cycles = Clock Period * [ (4 * contents 
of this register) + 8]. A value of 0 
causes no refresh to be done. The 
clock selected is specified by the Clock 
Select bits in the Miscellaneous Output 
register (3C2h). 
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BLINK RATE CONTROL (XR60) 
Read/write at 110 Address 387hl3D7h 
Index BOh 

1071061051041031021011001 

I L-

Blink Rate 

-
Attribute Blink Duty Cycle 

-
This register is used in all text modes. The 
graphics mode blink rate is fixed at 32 Vsyncs. 

5-0 Blink Rate. These bits specify the num­
ber of VSYNC periods during which 
the cursor will be on and off (50% duty 
cycle). The character and pixel blink 
period will always be double the cursor 
blink period. The blink rate is selected 
as follows: Cursor Blink Frequency = 
VSYNC Frequency/[2 * contents of this 
reg iste r+ 1)]. 

7 - 6 Attribute Blink Duty Cycle. The cursor 
blink duty cycle is fixed at 50%. The 
character and pixel blink duty cycle is 
dependent on these bits as follows 
(default is 50% on reset): 

Attribute Blink 
Bit 7 Bit 6 Duty Cycle 

0 0 Reserved 
0 1 25% 
1 0 50% 
1 1 75% 
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SMARTMApTM 
CONTROL REGISTER (XR61) 
Read/Write at lID Address 387hl3D7h 
Index 61h 

1071061051041031021011001 

I 

J 
SMARTMAPTM Enable 

Threshold 

Saturation 

J. Reserved 

This register is used only in Flat Panel Text 
Mode when 16 gray levels are supported 
(Panel Format register fields FRC = 10 or 
PWM = 10). 

o SMARTMApTM Enable. 0: Disable 
SMARTMAP and use color lookup 
table; 1: Enable SMARTMAP and 
bypass internal color lookup table. 

4 -1 SMARTMApTM Threshold. These bits 
are used only when SMARTMAP is 
enabled in text mode. They define the 
minimum difference between the fore­
ground and background colors. If the 
difference is less than this threshold, 
the colors are separated by adding 
and subtracting the shift values (XR62) 
to the foreground and background 
colors. However, if the foreground and 
background color values are the same, 
then the color values are not adjusted. 

5 SMARTMApTM Saturation. This bit is 
used only when SMARTMAP is ena­
bled in text mode. It selects the clamp­
ing level after the color addition/sub­
traction. 0: The color result is clamped 
to the maximum and minimum values 
(OFh and OOh respectively); 1: The 
result is computed modulo 16. 

7 - 6 Reserved (0) 
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SMARTMApTM SHIFT 
PARAMETER REGISTER (XR62) 
Read/Write at lID Address 387hl3D7h 
Index 62h 

1071061051041031021011001 

~ L-
Foreground Shift 

-
Background Shift 

. 

This register is used only in Flat Panel Text 
Mode when 16 gray levels are supported 
(Panel Format register fields FRC = 10 or 
PWM = 10) and SMARTMApTM is enabled. 

3-0 Foreground Shift. These bits define 
the number of levels that the fore­
ground color is shifted when the fore­
ground and background colors are 
closer than the Shift Threshold. If the 
foreground color is "greater" than the 
background color, then this field is 
added to the foreground color. If the 
foreground color is "smaller" than the 
background color, then this field is sub­
tracted from the foreground color. 

7 -4 Background Shift. These bits define 
the number of levels that the back­
ground color is shifted when the fore­
ground and background colors are 
closer than the Shift Threshold. If the 
background color is "greater" than the 
foreground color, then this field is 
added to the background color. If the 
background color is "smaller" than the 
foreground color, then this field is sub­
tracted from the background color. 
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GRAPHICS COLOR MAPPING 
CONTROL REGISTER (XR63) 
Read/Write at liD Address 3B7hl3D7h 
Index 63h 

\07\06\05\04\03\02\011001 

3-0 

4 

5 

6 

7 

2/90 

I L J Color Threshold 

256 Color Mapping 
Color Table Enable 
Color Table Protect 
Graphics Video Polarity 

Color Threshold. These bits specify 
the threshold above which the color 
values are mapped to 1; color values 
less than the th reshold are mapped to 
O. This field is effective only in Flat 
Panel Graphics Mode when no gray 
levels are supported (Panel Format 
register fields FRC = 00 or PWM =00). 

256 Color Mapping. 0: Specifies the 
use of the lower 4 bits of the 8 
bits/pixel; 1: Specifies the use of the 
upper 4 bits of the 8 bits/pixel. This bit 
is effective only in the 256 color mode 
(bit 6 of AR10 = 1). 

Color lookup table enable. This bit is 
effective in flat panel text modes, with 
SMARTMApTM disabled or graphics 
mode. 

Color lookup table write protect. This 
bit is effective only if XR15DO = O. If 
XR15DO = 1, then this bit is ignored. 0: 
Color lookup table (AROO-AROF) not 
write protected; 1: ·Color lookup table 
write protected. 

Graphics Video Output Polarity. This bit 
sets the polarity of video data in 
graphics mode. This bit is effective 
only in flat panel graphics mode. 
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ALTERNATE 
VERTICAL TOTAL (XR64) 
Read/Write at liD Address 3B7hl3D7h 
Index 64h 

107106105ID4\03\02101\00\ 

I L-

V Total 
(Scan Lines) 
(Lower 8 bits) 

This register is used in flat panel modes. 

7-0 Alternate Vertical Total. See CR06 for 
description. 

ALTERNATE OVERFLOW (XR65) 
Read/Write at liD Address 3B7hl3D7h 
Index 65h 

107106I05I04j03\02I01\00\ 

I 

J 

Alt V Total Bit 8 

Ait V Oisplay End Bit 8 
Ait V Sync Start Bit 8 

Reserved (0) 

Alternate V Total Bit 9 

M V Oisplay End Bit 9 
Ait V Sync Start Bit 9 

This register is used in flat panel modes. 

o Alternate Vertical Total Bit 8 
1 Alternate Vertical Display End Bit 8 
2 Alternate Vertical Sync Start Bit 8 
3 Reserved (0) 
4 Reserved (0) 
5 Alternate Vertical Total Bit 9 
6 Alternate Vertical Display End Bit 9 
7 Alternate Vertical Sync Start Bit 9 
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ALTERNATE 
VERTICAL SYNC START (XR66) 
Read/Write at 110 Address 3B7hl3D7h 
Index 66h 

10710610sl041031021011001 

I L· 

V Sync Start 
(Lower 8 bits) 

This register is used in flat panel modes. 

7 - 0 Alternate Vsync Start. See CR10 for 
description. 

ALTERNATE 
VERTICAL SYNC END (XR67) 
Read/Write at 110 Address 3B7hl3D7h 
Index 67h 

10710610SlD41031021011001 

I L· 
V End Sync 

Reserved 

. 
This register is used in flat panel modes. 

3-0 Alternate Vsync End. See CR11 for 
description 

7-4 Reserved (0) 

82C455 

ALTERNATE 
VERTICAL DISPLAY ENABLE (XR68) 
Read/Write at 110 Address 3B7hl3D7h 
Index 68h 

10710610SI0~0~0~011001 

IL 
~ V display Enable End 

(Lower 8 bits) 

This register is used in flat panel modes. It is 
used to determine the size of the flat panel. 

7 -0 Alternate Vertical Display Enable End. 
See CR12 for description. 

FLAT PANEL 
VERTICAL DISPLAY START_350 (XR69) 
Read/Write at 110 Address 3B7hl3D7h 
Index 69h 

10710610sl041031021011001 

I L-

~ v Flat Panel Oisplay 
Start (Lower 8 btts) 

7 -0 These bits are used only in 350-line 
flat panel modes. They specify the 
lower a-bits of the vertical start address 
for Display Enable (in scan lines). The 
high order 2 bits are in the Flat Panel 
Vertical Overflow 2 register. To set the 
display start at the first scan line 
program this· register with a value 
equal to the vertical total (XR64) + 1. 
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FLAT PANEL 
VERTICAL DISPLAY END_350 (XR6A) 

, Read/Write at I/O Address 387h/3D7h 
Index 6Ah 

1071 osiosI041 031021011001 

7-0 

2/90 

I L· 

V Flat Panel Oisplay End 
(Lower 8 bits) 

These bits are used only in 350-line 
flat panel mod~s. They specify the 
lower 8-bits of the vertical end address 
for Display Enable (in scan lines). The 
high order 2 bits are in the Flat Panel 
Vertical Overflow 2 register. The 
correct value for this register is the start 
value + number of displayed lines 
(including inserted or replicated lines). 
Failure to correctly program this 
register will result in missing or extra 
lines at the bottom of the display. 
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FLAT PANEL 
VERTICAL OVERFLOW 2 (XR6B) 
Read/Write at I/O Address 387h/3D7h 
Index 6Bh 

10710sioSI04103102101100J 

I L- V Oisplay Start_3S0 
Bits 9,8 
V Oisplay Stare 400 
Bits 9,8 
V Oisplay End _3S0 
Bits 9, 8 
V Oisplay End_ 400 
Bits 9. 8 

1-0 Bits 9-8 of Vertical Display Start_350 
3-2 Bits 9-8 of Vertical Display Start_ 400 
5-4 Bits 9-8 of Vertical Display End_350 
7-6 Bits 9-8 of Vertical Display End_400 

Bits 0-1 and 4-5 are used in 350-line Flat 
Panel modes only. Bits 2-3 and 6-7 are used 
in 400-line Flat Panel modes only. 
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WEIGHT CLOCK 
CONTROL REGISTER (XR6C) 
Read/Write at 110 Address SB7hlSD7h 
Index 6Ch 

r0710slD51041031021011001 
I L· 

r-

Weight Clock Control 
Pulse Count 

Reserved 

This register is used in Flat Panel Mode when 
Bits 3 and 2 in the Panel Format register 
(XRSO) are 01 or 10 and clock masking is 
enabled (XRSOD7 = 1). This register, along 
with XRSC and XRSD, controls the timing of 
the WGTCLK signal. This signal is used for 
grayscale panels requiring at weighting clock. 

5-0 Weight Clock Control Pulse Count. 
These bits define the total number of 
pulses on the WGTCLK output. 

7 - 6 Reserved (0) 

CGA COLOR SELECT (XR7E) 
Read/Write at 110 Address SB7hlSD7h 
Index 7Eh 

1071061051041031021011001 

I Color bit-O (Blue) 
Color bit-1 (Green) 
Color bit-2 (Red) 
Color bit-3 (Intensity) 
Intensity Enable 
Color Set Select 

J Reserved (0) 

This register is a copy of the CGA color select 
register 3D9h. Writes to this register will 
change the copy at 3D9h. It is effective in 
CGA emulation mode. The copy at 3D9h is 
visible only in CGA emulation mode. The 
copy at XR7F is always visible. 
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DIAGNOSTIC (XR7F) 
Read/Write at 110 Address 3B7hl3D7h 
Index 7Fh 

1071061os1D41031D2101l00J 
I L-

3-state Control 

r- Test Function 

r- Reserved (0) 

Diagnostic Register (I/O Address 3D7h; 
Address Pointer: 7Fh). Read - Write Register. 

o 3-State Control bit 0: 0: Normal 
Outputs; 1: 3-state output pins PALRD, 
PALWR, WR46ES/, HSYNC, VSYNC, 
ACDCLK, WGTCLK, BLANK/, P[7:0], 
RDY, DATEN/ and IRQ!. 

1 3-state Control bit 1; 1: 3-state output 
pins WE, RAS, CASO, CAS1, CAS2, 
CAS3, AAO-7 and BAO-7. 

5-2 Test Function Pins. These bits are 
used for internal testing of the chip. 
They should be 0 for normal operation. 

7 - 6 Reserved (0) 
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82C455 Extension Register Values 

The following pages provide extension register 
values for the 82C455 Revision 4 part. This 
information will allow the chip to be 
programmed for different flat panels and 
different compensation techniques. 

Pisplay Types: 
VGA - Standard IBM VGA compatible 

Analog CRT. 

LCD-DO - Dual Panel, Double Drive 
640x480 Monochrome LCD 
Panel. These values will drive 
most LCD panels currently on the 
market. 

LCD-OS - Dual Panel Single Drive 640x480 
Monochrome LCD Panel. These 
panels are similar to LCD-DO, but 
only have one Data Bus (4 bits) for 
both upper and lower panels. 

Plasma - 640x480 16 grayscale plasma or 
EL panels with a CRT type 
interlace (1 Pixel/Clock). 

General Programming Hints 
The values presented in this section make 
certain assumptions about the operating 
environment. The flat panel clock is assumed 
to be input on CLK2. If CLKO, or CLK1 is 
desired, the value for XR54, 03 and 02 should 
be changed accordingly. The values 
programmed into the SMARTMApTM control 
registers (XR61 and XR62) give a threshold of 3 
yvith foreground and background shift of 3 but 
SMARTMApTM is turned off. To enable it set 
XR61 DO = 1. The value programmed in the 
ACDCLK Register (XR5E) will produce minimal 
ghosting on most LCD panels. However, this 
value should be optimized for each panel 
model. Certain. LCD Panels (Epson in 
particular) require the ACDCLK to be 
synchronized to .vertical sync. For these panel 
XR5E should be programmed to 80h. The 
default value programed in the refresh register 
(XR5F) will provide a refresh interval of 12/l­
second with a 25.175 MHz input clock. This 
value is acceptable for standard DRAMs. 

The vertical parameters assume a 480 Line 
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Panel. If a 400 or 350 Line Panel is used, the 
vertical values should all be adjusted together. 
For single panels, the appropriate value (Le. 
80 or 130) should be subtracted from all 
vertical registers. For dual panel displays, the 
vertical timing values are for each panel. 
Therefore, the vertical values are one-half of 
the expected values. The adjustment value is 
one-half the change in resolution (Le. 40 or 
65). Vertical compensation should be disabled 
(pushed up configuration) or reduced. Both 
400 line and 350 line values will need to be 
adjusted. To force the 82C455 to start the 
display on the first line, the flat panel display 
start (XR5A or XR69) should be equal to the 
vertical total (XR64) plus one. 

The horizontal parameters assume a 640 pixel 
wide panel. The values presented here are 
the minimum required for each panel type. 
The horizontal values equal the number of 
characters clocks output per line. In dual drive 
panels this value includes both panels. 
Therefore, the horizontal values are double 
those expected. 

For panels requiring longer sync times, these 
values may be increased. Due to pipelining of 
the horizontal counters, certain sync or blank 
values may result in no display. Generally, the 
horizontal blank start must equal the display 
end and the blank end must equal the 
horizontal total. The horizontal sync start and 
end values have a wide range of acceptable 
values. 

For flat panel types and sizes not presented 
here, start with the parameters for a panel that 
most closely resembles the target panel. 
Adjust the flat panel configuration registers as 
needed and adjust the horizontal and vertical 
parameters as needed. Adaption to a non­
standard panel is usually a trial and error 
process. 

These parameters are recommended by 
Chips and Technologies for this part. They 
have been tested on several different flat 
panel displays. Customers should feel free to 
test other register values to improve the 
screen appearance or to customize the 
82C455 for another flat panel display. 
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82C455 Extension Register Values for Different Displays 

Register CRT LCO-OO LCD-OS PLASMA Description 

XR08 02 02 02 02 General Purpose Output Select B 
XR09 02 00 00 00 General Purpose Output Select A 

XR18 00 9F 4F 4F Alt. Horizontal Display Enable End 
XR19 00 A9 55 55 Alt. Horizontal Sync Start 
XR1A 00 00 19 19 Alt. Horizontal Sync End 
XR1B 00 AD 59 59 Alt. Horizontal Total 
XR1C 00 AD 59 59 Alt. Horizontal Blank End 
XR1D 00 9F 4F 4F Alt. Horizontal Blank Start 
XR1E 00 28 28 28 Alt. Offset 

XR50 00 B2 A2 08 Panel Format 
XR51 04 63 62 E8 Display Type 
XR52 00 41 41 41 Panel Size 
XR53 00 00 00 00 Line Graphics Override 
XR54 00 08 08 C8 Alt. Miscellaneous Output 
XR55 10 10 10 10 Text Mode 350A Compensation 
XR56 10 10 10 10 Text Mode 350B Compensation 
XR57 10 10 10 10 Text Mode 400 Compensation 

XR58 00 00 00 00 Graphics Mode 350 Compensation 
XR59 00 00 00 00 Graphics Mode 400 Compensation 
XR5A 00 27 27 27 Flat Panel Vertical Display Start 400 
XR5B 00 B7 B7 B7 Flat Panel Vertical Display End 400 
XR5C 00 03 03 03 Weight Clock Control A 
XR5D 00 03 03 03 Weight Clock Control B 
XR5E 00 00 00 00 ACDCLK Control 
XR5F 4E 4E 4E 4E Power Down Mode Refresh 

XR60 88 88 88 88 Blink Rate Control 
XR61 00 06 06 06 SMARTMAP Control 
XR62 00 33 33 33 SMARTMAP Shift Parameter 
XR63 20 20 20 20 Graphics Color Mapping Control 
XR64 00 F2 F2 FO Alt. Vertical Total 
XR65 00 00 00 07 Alt. Overflow 
XR66 00 F1 F1 EO Alt. Vertical Sync Start 
XR67 00 02 02 01 Alt. Vertical Sync End 

XR68 00 EF EF OF Alt. Vertical Display Enable End 
XR69 00 40 40 40 Flat Panel Vertical Display Start 350 
XR6A 00 9E 9E 9E Flat Panel Vertical Display End 350 
XR6B 00 50 50 50 Flat Panel Overflow 2 
XR6C 00 OF OF OF Weight Clock Control C 
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, 82C455 Parameters - No Compensation 

This configuration will position all text and graphics modes starting at the top of the panel. 

The BIOS should program the extension registers as follows for all modes: 

Register 

XR55 
XR56 
XR57 
XR58 
XR59 
XR5A 
XR5B 
XR69 
XR6A 
XR6B 

Value 

10 
10 
10 
00 
00 
00 
90 
00 
5E 
50 

Description 

Text Compensation 350A 
Text Compensation 350B 
Text Compensation 400 
Graphics Compensation 350 
Graphics Compensation 400 
Flat Panel Display Start 400 
Flat Panel Display End 400 
Flat Panel Display Start 350 
Flat Panel Display End 350 
Overflow 2 

82C455 Parameters - Centered Configuration 

This configuration will 'center all text and graphics modes on a 480-line panel. 

The BIOS should program the extension registers as follows for all modes: 

Register 

XR55 
XR56 
XR57 
XR58 
XR59 
XR5A 
XR5B 
XR69 
XR6A 
XR6B 

2/90 

Value 

10 
10 
10 
00 
00 
27 
B7 
40 
9E 
50 

Description 

Text Compensation 350A 
Text Compensation 350B 
Text Compensation 400 
Graphics Compensation 350 
Graphics Compensation 400 
Flat Panel Display Start 400 
Flat Panel Display End 400 

. Flat Panel Display Start 350 
Flat Panel Display End 350 
Overflow 2 
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82C455 Parameters - Graphics Compensation 

This configuration will "stretch" all text and graphics modes on a 480-line panel using graphics 
compensation, and center the resulting display on the panel. This will stretch all text characters 
uniformly, so the same character at different positions on the screen will look the same. 

The BIOS should program the extension registers as follows for all modes: 

Register Value 

XR55 10 
XR56 10 
XR57 10 
XR58 52 
XR59 17 
XR5A OE 
XR5B DO 
XR69 OE 
XR6A DO 
XR6B 50 

Description 

Text Compensation 350A 
Text Compensation 350B 
Text Compensation 400 
Graphics Compensation 350 
Graphics Compensation 400 
Flat Panel Display Start 400 
Flat Panel Display End 400 
Flat Panel Display Start 350 
Flat Panel Display End 350 
Overflow 2 

82C455 Parameters - Text Compensation 

This configuration will extend text modes on a 480-line panel using text compensation to insert 
blank scan lines between text rows. It will "stretch" graphics modes using graphics compensation. 

The BIOS should program the extension registers as follows for all modes: 

Register 

XR55 
XR56 
XR57 
XR58 
XR59 
XR5A 
XR5B 
XR69 
XR6A 
XR6B 

82C455 

Value 

03 
00 
01 
52 
17 
OE 
DO 
OE 
DO 
50 

Description 

Text Compensation 350A 
Text Compensation 350B 
Text Compensation 400 
Graphics Compensation 350 
Graphics Compensation 400 
Flat Panel Display Start 400 
Flat Panel Display End 400 
Flat Panel Display Start 350 
Flat Panel Display End 350 
Overflow 2 
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82C455 Extension Register Values for 400-Line Dual Panel Double Drive LCD Display 

Bf!gi§lf![ VallJf! Df!§criplion 

XR08 02 General Purpose Output Select B 
XR09 00 General Purpose Output Select A 

XR18 9F Alt. Horizontal Display Enable End 
XR19 A9 Alt. Horizontal Sync Start 
XR1A OD Alt. Horizontal Sync End 
XR1B AD Alt. Horizontal Total 
XR1C AD Alt. Horizontal Blank End 
XR1D 9F Alt. Horizontal Blank Start 
XR1E 28 Alt. Offset 

XR50 B2 Panel Format 
XR51 63 Display Type 
XR52 21 Panel Size 
XR53 00 Line Graphics Override 
XR54 08 Alt. Miscellaneous Output 
XR55 10 Text Mode 350A Compensation 
XR56 10 Text Mode 350B Compensation 
XR57 10 Text Mode 400 Compensation 

XR58 00 Graphics Mode 350 Compensation 
XR59 00 Graphics Mode 400 Compensation 

XR5A CB Flat Panel Vertical Display Start 400 
XR5B 8F Flat Panel Vertical Display End 400 

XR5C 03 Weight Clock Control A 
XR5D 03 Weight Clock Control B 
XR5E OD ACDCLK Control 
XR5F 4E Power Down Mode Refresh 

XR60 88 Blink Rate Control 
XR61 06 SMARTMAP Control 
XR62 33 SMARTMAP Shift Parameter 
XR63 20 Graphics Color Mapping Control 

XR64 CA Alt. Vertical Total 
XR65 00 Alt. Overflow 
XR66 C9 Alt. Vertical Sync Start 
XR67 OA Alt. Vertical Sync End 
XR68 C8 Vertical Display Enable End 
XR69 11 Flat Panel Vertical Display Start 350 
XR6A 6F Flat Panel Vertical Display End 350 
XR6B 50 Flat Panel Overflow 2 
XR6C OF Weight Clock Control C 

Note: Registers which have a value that is different for 400 and 480 line panels are shown in 
boldface. All other registers are the same. 
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COMPATIBILITY 

The 82C455 is compatible with the VGA, EGA, Hercules, CGA and MDA display standards. In 
general, application software written for one of these standards can be run on a 82C455 based 
system if a display with a resolution equal to or greater than that standard is used. 

The 82C455 provides several features which aid in the implementation of a display system 
compatible with these standards. These features are as follows: 

• Write protection of internal registers using Write Protect (one of the Backward Compatibility re­
gisters). This ensures that writes to internal registers initiated by applications software do not 
corrupt register values, enabling a user to run software written for previous graphics stan­
dards. 

• Two sets of display parameter registers are supplied. The 82C455 automatically selects the 
set to be used based on the current display mode and the type of display in use. In flat panel 
modes, the alternate register set is always used. 

Certain assumptions are made regarding the VGA and backward compatibility: 

• No NMI or any other interrupts have to be used. It is possible to generate NMI traps if required 
to support auto emulation. 

• On power up the chip is always in VGA mode. 
• There is no separate EGA mode. EGA mode is considered to be a special case of VGA mode. 

Special bits are provided to Write Protect some EGA specific registers. Software that uses the 
EGA in standard modes will work with the 82C455. 

• A software program can be executed to switch the chip into and out of CGA or Hercules 
modes. The software utility is consistent with the exact display being used. The BIOS for 
82C455 available from Chips & Technologies includes software to program the 82C455 in the 
VGA, EGA, CGA, MDA and Hercules modes. 

• When in CGA or Hercules mode, all VGAJEGA registers are unavailable. 
• EGA, CGA, MDA and Hercules modes will function in the standard defined modes. 

WRITE PROTECTING 82C455 REGISTERS 

To use the write protect features: 

A. Initialize the CRT controller and alternate registers to generate sync signals for the display in 
use. 

B. Write protect the CRT controller registers using the Write Protect Register. 

C. Permit the application software to write CRT registers as if a particular display were in use. 
The 82C455 will operate as if a standard I/O write took place but will not permit protected 
registers to be altered. 
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TWO SETS OF DISPLAY PARAMETER REGISTERS 

The 82C455 supplies two sets of Display Parameter Registers. The contents of the internal mode 
registers is interpreted automatically and either the CRTC or alternate registers is selected to 
generate the correct display. Since the display memory format in text and graphics is identical, 
switching between these modes does not require CPU or application software intervention. The 
registers and their use are summarized in the table below. 

Write protect the CRTC registers using the Write Protect Register to prevent the application software 
from corrupting them. 

DISPLAY PARAMETER REGISTERS USED FOR CRTS IN CGA AND HERCULES MODES 
Note: The Alternate Registers are used for all Flat Panel Modes. 

EMULATION 
CGA 
CGA 

Hercules 
Hercules 

MOPE 
Low-Res 
Hi-Res 

Text 
Graphics 

Horizontal Register Set 
Alternate 
Regular 
Regular 

Alternate 

Vertical Register Set 
Regular 
Regular 
Regular 
Regular 

The BIOS supplied by Chips & Technologies can be used to initialize both sets of registers. To 
enable backward compatibility, the chip is programmed as follows: 

A. Program the 82C455 exactly analogous to an IBM VGA. Disable the additional bits in the new 
registers. 

B. Select VGA mode (default). 

EGA MODE 

A. Program the 82C455 exactly analogous to an IBM VGA. Disable the additional bits in the new 
registers. 

B. Write protect Group 4 registers. Also, protect the external palette, clock select register, internal 
palette (if desired) and all CRT sync registers. 

C. Force all 10th bits of vertical counters (including line compare) to o. 
D. Select the EGA type frame interrupt. This controlled with bit 7 of Emulation Mode Register. 

CGA MODE 

A. Program the regular CRT registers for the 640 pixels horizontal mode. The horizontal sync 
rate must be consistent with the monitor used. Program the Alternate Horizontal Register for 
320 pixels horizontal mode. 

B. The vertical resolution/can be 200 or 400 lines. The vertical sync rate must be consistent with 
the monitor used. 

C. Load the font in the memory. 
D. Pre-program all registers in Sequencer, Attribute Controller and Graphics Controller as in 

Mode 2. 
E. Set the sync polarity as required for 200 or 400 lines. 
F. Enable Double Scanning (if required by the monitor). 
G. Program CGA Mode Control Register (308h) and Color Palette Register (309h) as required. 

These registers are implemented in hardware. 
H. Write Protect group 1, Group 3 and Group 4 registers. 
I. Select eGA mode. 
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The 82C455 will automatically respond to 320/640 pixels/line and text/graphics mode as defined in . 
the CGA Mode Control Register (3D8h). In 40 column CGA modes, the alternative CRTC registers 
are used. 

MDA MODE 
A. Program the regular CRT registers in the 720 pixels horizontal mode with 9 pixels/character. 

The horizontal sync rate must be consistent with the monitor used. 
B. The vertical resolution must be 350 lines. The vertical sync rate must be consistent with the 

monitor used. 
C. Load the font in memory. 
D. Pre-program all registers in Sequencer, Attribute Controller and Graphics Controller as in 

Mode 7. 
E. Set the sync polarity as required for 350 lines. 
F. Write Protect Group 1, Group 3, and Group 4 registers. 
G. Select MDA mode. 
H. Hercules Control Registers do not work on this mode. 

HERCULES MODE 
A. Program the regular CRT registers for 720 pixels horizontal mode with 9 dots/character. 

Program the alternate registers for 720 pixels with 8 dots/character. The clock divide 
parameter must be set to divide by 8 (not 9). 

B. The vertical resolution must be 350 lines. The vertical sync rate must be consistent with the 
monitor used. The vertical display end must be programmed to 350 Lines (Text Mode). In the 
Graphics Mode, 2 lines will automatically be subtracted. The Vertical Sync and Blank 
parameters must be programmed greater than 350 lines. 

C. Load the font in the memory. 
D. Pre-program all registers in Sequencer, Attribute Controller and Graphics Controller as in 

Mode 7. The 8/9 divide bit in the sequencer must be set to divide by 8. 
E. Set the sync polarity as required fir 350 lines. 
F. Program Display Mode Control Register (3B8h) and Hercules Configuration Register (3BFh) 

as required. These registers are implemented in hardware. 
G. Write Protect Group 1, Group 2 and Group 3 registers. 
H. Select Hercules mode. 

The 82C455 will automatically respond to text, half graphics and full graphics modes as defined in 
the Mode Control Registers (3B8h and 3BFh). The regular CRT Offset Register is used in Hercules 
text mode. In Hercules graphics mode, the offset is defined in the Alternate Offset and Auxiliary 
Offset Registers. The Alternate Horizontal Registers are used in the Hercules Graphics mode. 

When Emulation is enabled and the extension registers are disabled, bits 1 and 2 of the CRTC 
register addresses are ignored (Similar to CGA and Hercules). The CRTC Registers occupy 
addresses 3BOh - 3B7h (3D7h). 

AUTO EMULATION TRAPS 
The 82C455 also supports trap generation for auto emulation purposes. The traps can be enabled 
on various conditions as defined in the Trap Enable Register. Traps are generated for I/O Write 
cycles only. 
LIGHT PEN REGISTERS 
In the CGA and Hercules modes, the contents of the Display Address counter is saved at the end of / 
the frame before being reset. The saved value can be read in the CRT Controller Register space 
10h and 11 h. This allows simulating the Light Pen Hit technique to detect text/graphics modes on 
the CGNHercules cards. 
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A Practical Implementation for Backwards Compatibility: 
The following procedure provides are practical way of implementing backwards compatibility on the 
B2C455. It assumes the display is an IBM VGA monitor or compatible or a flat panel. In order to use 
this implementation, the following VGA BIOS functions or equivalent code is required: 

Set Mode Function 
AH = OOh 
AL = Video Mode 

Set Scan Lines Function 
AH = 12h 
AL = Scan Line Code: 

00 = B scan lines/character 
01 = 14 scan lines/character 
02 = 16 scan lines/character 

BL = 30h 

VGA Mode 
1. Set XR14 = BOh (OOh for MCA bus). 
2. Set XR15 = OOh. 
3. Use Set Scan Lines Function to select 16 scan lines per character. 
4. Use Set Mode Function to set a standard VGA text mode, such as 3+ or 7+. 
5. Set XR02D4&3=00. 

EGA Mode 
1. Set XR14 = BOh (OOh for MCA bus). 
2. Set XR15 = OOh. 
3. Use Set Scan Lines Function to select 14 scan lines per character. 
4. Use Set Mode Function to set a standard EGA text mode, such as 3* or 7. 
5. Set CR09D6=0. 
6. Set XR15=1Bh. 
7. Set XR02D4&3=10. 

CGA Mode 
1. Set the Equipment Installed byte at 40:1 Oh D5=1 & D4=0 (color monitor). 
2. Set XR14 = BOh (OOh for MCA bus). 
3. Set XR15 = OOh. 
4. Use Set Scan Lines Function to select B scan lines per c,haracter. 
5. Use Set Mode Function to set a standard CGA text mode, such as 3. 
6. Set CR17=A2h, GR06=OFh and AR1 0=01 h. 
7. Program extension registers XROD, XR14, XR15, XR1B, XR19, XR1A, XR1B, XR1C, XR1D and 

XR1 E for the proper display type. (See following table.) 
B. Set CGA Mode Control Register at 3DBh = 29h. 
9. Set CGA Color Select Register at 3D9h=30h. 
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MDA Mode 
1. Set the Equipment Installed byte at 40:1 Oh 05=1 & 04=1 (monochrome monitor). 
2. Set XR14 = BOh (OOh for MCA bus). 
3. Set XR15 = OOh. 
4. Use Set Scan Lines Function to select 14 scan lines per character. 
5. Use Set Mode Function to set MOA text mode 7. 
6. Set AROB = OOh. 
7. Program extension registers XROO, XR14, XR15, XR1B, XR19, XR1 A, XR1 B, XR1 C, XR10 and 

XR1 E for the proper display type. (See following table.) 
B. Set MOA Mode Control Register at 3BBh = 29h. 

Hercules Mode 
1. Set the Equipment Installed byte at 40:1 Oh 05=1 & 04=1 (monochrome monitor). 
2. Set XR14 = BOh (OOh for MCA bus). 
3. Set XR15 = OOh. 
4. Use Set Scan Lines Function to select 14 scan lines per character. 
5. Use Set Mode Function to set MOA text mode 7. 
6. Set SR01 =01 h, CR17 = AOh, GR06 = OBh, AROB = OOh and AR1 0 = 07h. 
7. Program extension registers XROO, XR14, XR15, XR1B, XR19, XR1 A, XR1 B, XR1 C, XR10 and 

XR1 E for the proper display type. (See following table.) 
B. Set MOA Mode Control Register at 3BBh = 29h. 
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82C455 Extension Register Values for Backward Compatibility on a VGA compatible CRT 

R~gi~t~r ~ MDA HERC EGA VGA 

XROD 00 00 02 00 00 
XR14 81 D2 D3 80 80 For the MCA bus, D7=0. 
XR15 OD OD OD 08 00 
XR16 00 00 00 00 00 
XR17 00 00 00 00 00 
XR18 27 00 59 00 00 
XR19 28 00 60 00 00 
XR1A AD 00 8F 00 00 
XR18 2D 00 6E 00 00 
XR1C 28 00 5C 00 00 
XR1D 10 00 31 00 00 
XR1E 14 00 16 28 28 
XR7E 30 OF OF 

82C455 Extension Register Values for Backward Compatibility on Panels 

B~giSl~[ Q.GA MQA !:IEBC ~ YS2A 
XROD 00 00 02 00 00 
XR14 81 D2 D3 80 80 
XR15 OD OD OD 08 00 
XR16 00 00 00 00 00 
XR17 00 . 00 00 00 00 
XR1E 14 00 16 00 00 
XR7E 30 OF OF 

The Value in XR1 D depends on the panel type used. The correct value for different panels types 
and compatibility modes is as follows: 

Mode 

VGA, EGA or MDA 
CGA 
Hercules 
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LCD-DO 

9F 
AD 
A1 

LCD-OS PLASMA 

4F 4F 
50 50 
50 50 
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Design Considerations 

This section covers a variety of topics pertinent 
to designing a system which contains the 
82C455. 

Clock Inputs 

The 82C455 provides 3 dot clock inputs, 
CLKO, CLK1 and CLK2, one of which is 
selected via the Miscellaneous Output 
Register. The first two of these :nputs are 
typically driven by 25.175 MHz and 28.322 
MHz signals respectively ensuring VGA 
compatibility on a CRT monitor. The third 
input is usually used for a flat panel clock, 
however any of the three clocks may be used. 
The general purpose output pins on the 
82C455 can be used in conjunction with 
external hardware to increase the number of 
clock input selections. 

The MCLK input is used for internal 
sequencing of I/O cycles and is usually con­
nected to CLK1 external to the 82C455. 

Enabling the 82C455 

After being reset the 82C455 is disabled. It 
must be explicitly enabled by writing to I/O 
address 102h in Setup Mode (per the MCA 
POS protocol). 

In an MCA implementation, the 82C455 
disappears from CPU memory and I/O space if 
the VGAENAB input is low. This pin should be 
controlled by bit-O of port 3C3h; this port is 
external to the 82C455. 

In the PC-Bus implementation, bit-3 of port 
46E8h must be set to zero to disable the 
82C455 and to one to enable it. When 
disabled, it is not visible in the CPU memory 
and I/O space. This port is internal to the 
82C455. 

Under normal circumstances, enable the 
82C455 using one of the following sequences: 

MCA Implementation: 

1) Set bit-O of port 3C3h (an off-chip re­
gister) to 1. This forces the VGAENAB input 
pin high. 
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2) Place the 82C455 in Setup mode by 
setting bit-5 at I/O address 9fh to 1 (this 
causes the SETUP/ pin to go low). 

3) Set bit-1 of port 1 02h to 1. 

4) Place the 82C455 in its normal operating 
mode by setting bit-5 at I/O address 94h 
to O. 

PC-Bus Implementation: 

1) Place the 82C455 in Setup mode by 
setting bit-3 at I/O address 46E8h to 1. 

2} Set bit-1 of port 1 02h to 1. 

3) Place the 82C455 in its normal operating 
mode by setting bit-4 at I/O address 
46E8h to 0 and bit-3 to 1. 

Disconnecting the Video Subsystem 

The 82C455 and the Video Subsystem can be 
disconnected from the CPU as follows: 

Disabling the 82C455: 

This mode is entered after Reset or can be 
forced by the following technique. 

• Write 0 to bit-3 of port 46E8h (PC Bus 
Interface) or force the VGAENAB pin low 
(MCA Interface). 

• Enter Retire mode (PWRDN2 pin high). 

Enabling the 82C455: 

• Force the PWRDN2 pin low 

• Set bits 4&3 of port 46E8h to 01 (PC Bus 
Interface) or force the VGAENAB pin high 
(MCA Interface) 

External Color Palette 

Although the external color palette is not used 
in the flat panel mode, the data contained in it 
is required by some applications. The mode 
13 utility, SHADE455 (also contained in the 
Chips and Technologies BIOS), will not 
function properly without being able to read 
the palette data. 
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82C455 Absolute Maximum Ratings 

Parameter Symbol Min Max Units 

Power Dissipation PD 1.0 W 

Supply Voltage Vcc -0.5 7.0 V 

Input Voltage VI -0.5 Vcc+0.5 V 

Output Voltage Vo -0.5 Vcc+0.5 V 

Operating Temperature (Ambient) Top -25 85 °C 

Storage Temperature TSTG -40 125 °C 

Note: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions described under Normal Operating Conditions. 

82C455 Normal Operating Conditions 

Parameter Symbol Min Max Units 

Supply Voltage Vcc 4.75 5.25 V 

Ambient Temperature TA o 70 

Case Temperature Tc o 85 

82C455 DC Characteristics (Under Normal Operating Conditions Unless Noted Otherwise) 

Parameter Notes S~mbol Min T:l12 Max Units 

Power Supply Current (Normal @25 MHz ClK, O°C) ICC1 65 100 mA 

Power Supply Current (Retire @25 MHz ClK, O°C) ICC2 1 mA 

Input leakage Current IlL -100 +100 uA 

Output leakage Current (High Impedance) loz -100 +100 uA 

Input low Voltage VIL -0.5 0.8 V 

Input High Voltage (All pins except clocks) VIH 2.0 Vcc+0.5 V 

(ClKO, ClK1, ClK2, MClK) VIH 2.8 Vcc+0.5 V 

Output low Voltage IOL = - 8 mA (RDY,TRAP/,IRQ, 
ERMEN/,IOCS16/) VOL 0.45 V 

IOL = - 4 mA (all others) VOL 0.45 V 
( 

Output High Voltage IOH = - 8 mA (RDY,TRAP/,IRQ, 
ERMEN/,IOCS16/) VOH 2.4 V 

IOL = - 4 mA (all others) VOH 2.4 V 

Note: Electrical specifications contained herein are preliminary and subject to change without notice. 

2/90 97 82C455 



•••••• •••• ••••• • •••• ....... . .. ::: ........... . 
'--i-ii~::t __________________________________ EI_ec_t_ric_a_I_S_pe_c_ifi_ca_f_lo .. ns 

82C455 AC Timing Characteristics - Clock Timing 

Parameter Notes Symbol Min(ns) Max(ns) 

ClK Period (Flat Panel) 32 MHz Tc 31 

ClK Period (CRT) 40MHz Tc 25 

ClK High time Tch (Tc/ 2) - 5% 

ClK low time Tcl (Tc/ 2) - 5% 

MClK Period 25 - 33 MHz (Note 1) Tm 30 40 

MClK High time Tmh (Tm / 2) - 5% 

MClK low time Tml (Tm /2) -5% 

Clock Rise/Fall Trf 5 

ClKIN Frequency for 120 ns DRAMs (Note 2) 30 MHz 

ClKIN Frequency for 100 ns DRAMs (Note 3) 33 MHz 

; Te 

~ Teh 

1t 
Tel 

ClKIN 
(ClKO, ClK1 ,ClK2) --

MClK __ _ ; Tm 

~ Tmh 

1t 
Tml 

Note 1: The minimum MCLK frequency is required for an MCA bus CPU speedof 16MHz or a PC/AT bus speed of 
8MHz. A faster system will require a faster MCLK. 

Note 2: A maximum clock input of 30 Mhz is allowed for most 120 ns DRAMs. If the DRAMs have less than typical RAS 
precharge and RAS cycle requirement, 150 ns DRAMs may be used with clock inputs up to 28.322 Mhz. 

Note 3: A maximum clock input of 33 Mhz is allowed for most 100 ns DRAMs. If the DRAMs have a less than typical RAS 
precharge requirement, clock speeds to 40 Mhz may be used with 100 ns DRAMs. 

82C455 AC Timing Characteristics - Reset Timing 

Parameter Symbol Min(ns) Max(ns) 

RESET Pulse Width 64 Tc 
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82C455 AC Timing Characteristics - ISA (PC/An Bus Timing 

Parameter Symbol Min(ns) Max(ns) 

lORDI, 10WRI Pulse Width Notes 4&5 T1 175 

MEMRI, MEMWI Pulse Width Note 5 T2 175 

Address setup to Read/Write T3 80 

Address hold from Read/Write Signal T3a 20 

IOCS161 Delay from valid address T5 25 

MEMR/, MEMWI hold from RDY (Memory) T4 0 

1/0 Read Data delay from 10RDI T6 50 

1/0 Read Data hold from 10RDI T7 10 40 

1/0 Write Data setup to IOWRI T8 40 

1/0 Write Data hold from IOWRI T9 0 

Memory Read Data hold from MEMRI T10 10 40 

Memory Write Data hold from MEMWI T11 0 

MEMR/, MEMWI to RDY Low delay T12 25 

Memory Read Data setup to RDY T13 25 

Memory Write Data setup to RDY T14 40 

RDY width T15 7Tc 128Tc 

PALRD/, PALWRI delay from Read/Write T39 25 

Note 4: A minimum IOWII pulse width of 3 MCLKs is required for access to an indexed register (ie. SR, CR, AR, GR, XR.) 
Note 5: A minimum of 6 MCLKs is required from the falling edge of IOWII to the falling edge of MEMRI or MEMW/. 
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AO-18, ADDHI, SHE/, 
RFSH/, AEN 

IOCS161 

lORDI, IOWRI 

PALRD/, PALWRI 

Data (Read) 

Data (Write) 

AO-18, ADDHI, SHE/, 
RFSH/, AEN 

MEMRI, MEMWI 

ROY 

Data (Read) 

Data (Write) 

82C455 

T3a 

-~--- T1 ---~ 

T7(max) 14----~ 

T7(min)~~ 

~_T8_9~ 

ISA (PC/An Bus 110 Cycle Timing 

T3 T3a 

T1 

T12 T15 

T13 T4 

ISA (PC/An Bus Memory Cycle Timing 

100 

T10 (max) 

T10 
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82C455 AC Timing Characteristics - MCA Bus Timing 

Parameter Symbol Min(ns) Max(ns) 

Status hold from CMOI T16 20 

Status active from address valid T17 o 
BHEI setup to CMOI T18 30 

Address, BHEI hold from CMOI T19 20 

CMOI active from Status T20 45 

CMOI from address valid T21 80 

CMOI Pulses Width T22 2xTM 

CMOI inactive to next CMOI T23 2 XTM 

Write data setup to CMOI T24 o 
Write data hold from CMOI T25 10 

Read data valid from CMOI T26 o 
Read data hold from CMOI T27 10 40 

Status to Read data valid T28 125 

OS161 active from address valid T29 25 

OS161 inactive from Status T30 5 25 

CSFBI active from address valid T31 25 

CSFBI inactive from Status T32 5 25 

VGAREQI active from address valid T33 25 

VGAREQI inactive from Status T34 5 25 

ROY active from CMOI high T35 65 

Read data from ROY active (high) T36 50 

ROY inactive (low) from Status T37 25 

Write data setup to ROY active (high) T38 40 

PALRO/, PALWRI delay from CMOI T39 25 
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501,511 

T17 

AO-18, ADDHI, 
MIDI 

T18 

SHEI 

T21 T22 T23 

CMDI 

T39 T39 

PALRDI 
PALWR/ 

T26 
T28 

Data (Read) 

T24 T25 

Data (Write) 

RDY HIGH 

T29 

D5161 
T31 

C5FSI 
T33 

VGAREQI 

MCA Bus 1/0 Cycle Timing 
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801, 811 

AO-18, AOOHI, 
MIOI 

SHEI 

CMOI 

Data (Read) 

Data (Write) 

ROY 

08161 

C8FSI 

VGAREQI 
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--' ( -,~ --' L 
.... T27(max) ... 

l..l T35 ... t27(min) 
... .; 

I/" 
~ 

l..o 
T25 .. 

~ ~ --;~ 
~ T37 ~ ~T36 

--'( -,'1-

~ T29 .. 
~ T30 ~ ~ ~ 

--'t --0 f-

.... T31 .. ~ T32 ~ 
--' { --'.'f-

HIGH 

MCA Bus Memory Cycle Timing· 
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82C455 AC Timing Characteristics - DRAM Timing 

Parameter Symbol 

Read/Write Cycle Time Trc 

RASI Pulse Width Tras 

Column Address Hold from RASI Tar 

RASI Precharge Trp 

CASI to RASI precharge Tcrp 

CASI Hold from RASI Tcsh 

RASI to CASI delay Trcd 

RASI Hold from CASI Trsh 

CASI Precharge Tcpn 

CASI Pulse Width Tcas 

Row Address Setup to RASI Tasr 

Column Address Setup to CASI Tasc 

Row Address Hold from RASI Trah 

Column Address Hold from CASI Tcah 

Data Access Time from CASI Tcac 

Data Access Time from RASI Trac 

WEI Pulse Width Twp 

Write Data Setup to CASI Tds 

Write Data Hold from CASI Tdh 

Write Data Hold from RASI Tdhr 

WEI Hold from CASI Twch 

WEI Setup to CASI Twcs 

WEI Lead to RASI Trwl 

WEI Lead to CASI Tcwl 

WEI Hold from RASI Twcr 

Parameter 

DRAM Refresh interval 

VR = Vertical refresh rate (in Hz.) 
VL = Total number of lines per frame (including retrace) 

''lC455 104 

8-dot Mode 

Min(ns) Max(ns) 

7Tc 

4Tc 

5Tc 

3Tc 

1Tc 

6Tc 

2Tc 

2Tc 

3Tc 

4Tc 

2Tc 

1Tc 

1Tc 

3Tc 

3Tc 

5Tc 

7Tc 

2Tc 

5Tc 

7Tc 

5Tc 

2Tc 

4Tc 

6Tc 

7Tc 

9-dot Mode 

Min(ns) Max(ns) 

8Tc 

4Tc 

5Tc 

4Tc 

2Tc 

6Tc 

2Tc 

2Tc 

4Tc 

4Tc 

3Tc 

1Tc 

1Tc 

3Tc 

3Tc 

5Tc 

8Tc 

2Tc 

6Tc 

8Tc 

6Tc 

2Tc 

4Tc 

6Tc 

8Tc 

Symbol Max Units 

85000 I (VR * VL) m S 

2190 
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ERMENI 
(Note 6) 

RASI 

CASI 

Address 

WEI (Write) 

Data (Write) 

WEI (Read) 

Data (Read) 

... --

T 4 
.)1\. 

Tre 

:..0 
Tras .. l..o 

-'I\. -c'f-

l..o Tesh 

..,.Terp 
~ 

Tred .. Trsh .. 
Tepn 

~ 

Teas 

-c'f- ~r-

~ 
Tar .. 

Tasr Trah .. I .. ,.Tase Teah 

Row Addr ss ( Column Addre s 

... Trwl .. 
Tewl 

... Twes .. l..o Tweh 

... Tv.p 

I-'~ 

Twer 

.... Tdhr 

... Tds .. l..o Tdh 

Data Out 

High 
Teae 

l..o Trae .. 

Note 6: ERMENI is active (low) only during CPU memory cycles 

Te 

~ ,. 
.. 

Trp .. 
-'I\. 

"" 

.. 
--. ,. 

Row Address 

.. 
-"" 
... 
...,r-

.. 
"" 

Data In ~ 

DRAM Read I Write Cycle Timing 

2190 105 

Column Address 

-

82C455 
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... rc ... T 

1.01 Tras .... Trp ... 

RASI ~ .... -.r- -'\: 

Tasr Trah .. 
High 

.. CASI 

-, 
Refresh Address ( X Row Address _\ Address 

WEI High 

Data 
High Impedance 

DRAM Refresh Cycle Timing 

•• 
82C455 106 2190 
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.J2C455 AC Timing Characteristics - Video Timing 

Parameter 

CLKIN to PCLK Delay 

SYNC and VIDEO CONTROL delay from PCLK 

Video delay from PCLK 

CLKIN 
(CLKO, CLK1, CLK2) 

PCLK ---
Ted 

P7:0 
(CRT) 

HSYNC, VSYNC, BLANK/ 
(CRT) 

SHFCLK 

Symbol 

Tcd 

Tsyn 

Tvid 

Tvid 

Tsyn 

Ted 

Min(ns) 

Tvid 

P7:0 .....j---,..-­

(FLAT PANEL) -+---- "----

2/90 

HSYNC,VSYNC,WGTCLK,ACDCLK 
(FLAT PANEL) 

107 

Tsyn 

Max(ns) 

25 

20 

25 

82C455 



•••••• •••• ••••• • •••• ....... . .. :.: ........... . \." i ~=-___________________ M_e.ch.a.n.ic.a.I.S.p .. e.c.if.ic.a.ti.o_ns 

82C455 Mechanical Specifications: 

Lead Pitch * 
0.65 (0.0256) 
Non­
Accumulative 

Lead Length 
See Note 2 

Pin 1 

...... .... ..... . .... 
CHIPS 

144-Pin 
Plastic Flat Pack 

82C455 

~ Lead Length 
'I' See Note 2 

DIMENSIONS: 
mm (in) 

Clearance 
0.000 (0.000) 
0.406 (0.016) 

~----See Note 1----""* )- Max Height 

F t . t 30.5 (1.201) __ ~ Seating Plane 4.26 (0.168) 
E----- 00 pnn 32.4 (1.276) 

Note 1: Package Body Size = 26 ±O.2 (1.024 ±0.008) 
Note 2: Lead Length = 1.2 ±0.2 (0.047 ±0.008) 

82C455 Suggested PCB Pad Layout: 

82C455 

<:= cc= 
<:= cc= «= «= cc= «= cc= «= <:= cc= <:= cc= 
<:= «= cc= «= cc= 
~~ 
cc= <:= cc= 
~~ 
cc= <:= cc= <:= <:= cc= 
<:= cc= «= = 

144-Pin Plastic Flat Pack 
Suggested PCB Pad Layout 

Pad Size = 2.54 mm x 0.30 mm (0.100 in x 0.012 in) 

=<: =cc =« =cc 
~~ 
=cc =« =cc 
~~ 
=cc =« =cc 
~~ 
=cc =« =cc 

'A' Spacing = 0.65 mm (0.0256 or 0.026 in) (see note) ~ ~ 
'B' Spacing = 0.65 mm (0.0256 or 0.025 in) (see note) ~ ~ 

Note: If the PCB layout system to be used can 
handle fractional mils, use 0.0256 center-to­
center spacing. If not, use a combination of 
0.025 and 0.026 inch spacings as indicated 
('ABABA' repeated) to approximate the 
exact spacing as closely as possible. 

=cc 
~~ 
=cc 
=<: =cc 
~~ 
=cc 
=<: =cc 
~« 

-c 
o g 
or­-E 
E 
o 
M 
Ct) .... 
c 
·c 
a. .... 
o 
o 

LL 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-------+--~ 
ABABAABABAABABAABABAABABAABABAABABA 

~--- Footprint 33.0 mm (1.300 in) ---~ 

108 2/90 



CHiPS 
Chips and Technologies, Inc. 

3050 Zanker Road, San Jose, CA 95134 
Voice: 408-434-0600 Fax: 408-434-9315 Telex: 272929 CHIPS UR 

CHIPS, CHIPSet, NEAT, NEATsx, LeAPSet, LeAPSetsx, PEAK, Smartmap, CHIPS/280, CHIPS/250, CHIPS/230, CHIPS/450, 
MICROCHIPS, CHIPSPak, CHIPSPort, and CHIPSlink are trademarks of Chips and Technologies, Inc. 

IBM AT, XT, PS/2, Micro Channel, Personal System/2, Enhanced Graphics Adapter, Color Graphics Adapter, Video Graphics 
Adapter, IBM Color Display, and IBM Monochrome Display are trademarks of International Business Machines. 

Copyright 1990 Chips and Technologies, Inc. 

This data sheet is provided for the general information of the customer. Chips and Technologies, Inc. reserves the right to 
modify these parameters as neccessary and the customer should ensure that it has the most recent revision of the data sheet. 
Chips makes no warranty for the use of its products and bears no responsibility for any errors which may appear in this 
document. The customer should be on notice that the field of personal computers is the subject of many patents held by 
different parties. Customers should ensure that they take appropriate action so that their use of the products does not infringe 
upon any patents. It is the policy of Chips and Technologies, Inc. to respect the valid patent rights of third parties and not to 
infringe upon or assist others to infringe upon such rights. 
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