




























































































































































































































































































\ n ' r : Functional Description
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74F257
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14318 1
28.322 0
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WR3C2="!IOW & !AEN & A9 & A8 & A7 & A6 & 'AS & A4 & 'A3 & 1A2 & A1 & 'AQ

Block Diagram — Clock Interface - Clock Chip
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Compatibility

Compatibility

The 82C451 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 82C451-based system if a
monitor with a resolution equal to or greater than that
display standard is used.

The 82C451 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 a
Write Protect Register (one of the Backward
Compatibility registers). This ensures that writes
to internal registers initiated by applications
software do not corrupt register values, enabling
user to run software written for previous
graphics standards.

o Two sets of display parameter registers are
supplied. The 82C451 automatically selects the
set to be used based on the current display mode
and the type of display in use.

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.

o 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
82C451.

* Inan implementation the display (CRT) is known
and fixed.

* 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 the 82C451
available from Chips & Technologies includes
software to program the 82C451 in the VGA,
EGA, CGA, MDA and Hercules modes.

+ CGA/MDA/Hercules software can run on any
monitor (EGA, Multisync™ or PS/2).

*  When in CGA or Hercules mode, all VGA/EGA
registers are unavailable.

e EGA, CGA, MDA and Hercules modes will
definitely function in the standard defined modes.

VGA REGISTER WRITE PROTECTION
To use the write protect features:

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

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

C. Permit the applications software to write CRT or
alternate registers as if a particular display was in
use. The 82C451 will operate as if a standard I/O
write took place but will not permit protected
registers to be altered.

ALTERNATE REGISTER SETS

The 82C451 supplies two sets of Display Parameter
Registers. These are summarized in the table below.
To make use of these two sets:

1. Program one set for text mode and the other set
for graphics mode.

2. Write protect both sets of registers using the
Write Protect Register to prevent the application
software from corrupting them.

The contents of the internal mode registers are
interpreted automatically and either the text or
graphics set of CRTC or alternate registers is
selected accordingly 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.

Display Parameter Registers used in CGA and
Hercules modes:

Emulation Mode
CGA 320x200

HReg Set V Reg Set

Alternate Regular

CGA 640x200  Regular Regular
Hercules Text Regular Regular
Hercules  Graphics  Alternate Regular

The BIOS supplied by Chips & Technologies can be
used to initialize both sets of registers.
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Compatibility

COMPATIBILITY MODE PROGRAMMING

To enable backward compatibility, the chip is
programmed as follows:

VGA Mode

A. Program the 82C451 exactly analogous to IBM's
VGA. Disable the additional bits in the new
registers.

B. Select VGA mode (default).

EGA Mode

A. Program the 82C451 exactly analogous to IBM's
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 0.
D. Select the EGA type frame interrupt. This is

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 the CGA Mode Control Register (3D8h)
and Color Palette Register (3D%h) as required.
These registers are implemented in hardware.

H. Write Protect Group 1, Group 3, and Group 4
registers.

I. Select CGA mode.
The 82C451 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 alternate 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 in 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).

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
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 the 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 for 350 lines.

F. Program the 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.

=
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Compatibility

The 82C451 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 extended
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 (3D0Oh - 3D7h).

AUTO EMULATION TRAPS

The 82C451 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
11h. This allows simulating the Light Pen Hit
technique to detect text/graphics modes on the
CGA/Hercules cards.
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82C451 Electrical Specifications

82C451 ABSOLUTE MAXIMUM CONDITIONS

Symbol | Parameter Min_ Max__| Units
P, Power Dissipation - 1 w
Voe :Supply Voltage ' 05 | 7 Y
V, Input Voltage - 205 Vt05 Vv
Vo Output Voltage o 205 Voot0.51 V
Top iOperating Temperature (Ambient) 25 | 85 °C
Tgrg iStorage Temperature 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.

82C451 NORMAL OPERATING CONDITIONS

Symbol | Parameter ! Min | Maxx Units
Ve iSupply Voltage 4.75 5.25 v
T, Ambient Temperature 0 | 55 °C
82C451 DC CHARACTERISTICS (Under Normal Operation Conditions Unless Noted Otherwise)
Symbol | Parameter ‘Notes . Min | Max__| Units
Iccy Power Supply Current {@28.332 MHz CLK, 0°C, 5.25V Po- 150 | mA
Iy, Input Leakage Current o ~100: +10 | uA
Ioz iOutput Leakage Current | High Impedance B -10 +10 uA
vy iInput Low Voltage ) 05 08 Y
Vg InputHighVoltage : 2.0 [ Vget05 v
Vo OutputLow Voltage Iy = 8 mA (RDY,JRQ.TRAP/VGAREQ/RAS/WE) | — | 045 | V
@475V) 1o =4 mA (all others) - oas v
Vo (Output High Voltage 1o, = -8 mA (RDY,IRQ, TRAP/ VGAREQ/,RAS/, WE/) """ 24~ v
@4+75V) Ioy =4 mA (all others) 24 - \%

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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82C451 AC TIMING CHARACTERISTICS - CLOCK TIMING
Symbol : Parameter Notes Min Max Units
Te iCLK Period (40 MHz) 25 - nS
Ty iCLK High Time 0.45T: 0.55T¢ nS
Tg, iCLK Low Time 0.45T¢ 0.55T¢ nS
Ty iMCLK Period 25-30 Mhz 33 40 nS
Tyy MCLK High Time 0.45T 0.55Ty nS
Tyg MCLK Low Time 0.45T), 0.55Ty nS
Tge iClock Rise / Fall - 0.05T¢ nS
Tec
Tch Tal
CLKIN m
(CLKO, CLK1, CLK2) — /) m
Tm
Tmh N Tmi
wax
82C451 Clock Timin
82C451 AC TIMING CHARACTERISTICS - RESET TIMING
Symbol ; Parameter Notes Min Max Units
Trst RESET Pulse Width 64 T - nS

Note: In CLKIN/2 mode, TRg must be 128 Tc minimum
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82C451 AC TIMING CHARACTERISTICS - AD BUS MULTIPLEXER TIMING

Symbol | Parameter ‘Notes Min | Typ | Max | Units
Ty iStrobe falling to ADRENY/ rising - - 15 nS
Tym iStrobe rising to ADREN/ falling - - 15 nS
T,y (ADREN/rising to RDLO/ and/or RDHY/ falling - - 20 nS

""" T, ADREN/ falling to RDLO/ and/or RDHY rising - - 20 | nS
Ty ADREN/ rising to write data valid - - 20 nS

Strobe (CMD/ for MCA; IORDY/,
IOWR/, MEMR/, or MEMW/ for ISA)

—»| [ 4—Tdnh Tdnl —|
ADREN/ Jﬁ

» Trdl Trdh
RDLO/, RDHI/ *
—» Tdd

Dt (Wi X

82C451 AD Bus Multiplexer Timing
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82C451 AC TIMING CHARACTERISTICS - ISA BUS TIMING

Symbol ; Parameter Notes Min Typ Max | Units
T1 IORD/, IOWR/ Pulse Width 175 - - nS
T2 MEMR/,MEMW/Pulse Width 175 - - nS

T3 Address setup to Read/Write 30 - - - nS
T3a | Address hoid from Read/Write Signal 20 S n$
T4 MEMR/, MEMW] hold from RDY (Memory) 0 S nS
T5 [IOCS16/Delay from valid address - TS nS
T6 " 1/O Read Data delay from TORD/ - TS S
T7 1O Read Data hold from IORD/ 5 - . 40 nS
T8 |I/O Write Data setup to IOWR/ 40 S nS

T9 /O Write Data hold from IOWR/ 10 e nS~

T10 Memory Read Data hold from MEMR/ 5 - 40 nS
T11 Memory Write Data hold from MEMW/ 0 L nS
T12 MEMR/, MEMW/ to RDY Low delay - ST nS
T13 :Memory Read Déié“é.é.t'ﬁﬁ"t-a rRDY i 25 - - nS
T4 Memory Write Data setup“t“d' rRDY 40 - - nS
T15 RDYwidh TTc - 128Tc | nS
T39 PALRD/,PALWR/delay from Read/Write ~ : | - - 25 nS |
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A, A 7

—» Ts —» T3a
10CS16/ Y

<« — T3 —Ppe—— T1 —»
IORD/, IOWR/ X 7/
—»{T39 —»{T39
PALRD/, PALWR/ {7 :
T7(max) >
— To—> T7(min) le—»
Data (Read) Y ) e
Ts —»>4—To—»

e AN YT,

A0S, A A % 7777
T3

T2

MEMR/, MEMW/ X £
Ti2 |, Tis T4
’* Y T10
RDY < (max)
T1o0
T13 (min
Data (Read)

T14 Ti1
ous i 77777 — Yz
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82C451 AC TIMING CHARACTERISTICS - MCA BUS TIMING

Symbol : Parameter Notes Min Typ Max Units
T16 iStatus hold from CMD/ 20 - nS
T17 iStatus active from address valid 0 - nS
T18 {BHE/ Setup to CMD/ 30 - nS

" T19 BHE/hold from CMD/ 20 - nS
T19A {Address hold from CMD/ 25 - nS
T20 CMD/ active from Status 30 - nS
T21 CMD/ from address valid 80 - nS
T22 {CMD/ Pulse Width 80 - nS
T23 {CMD/inactive to next CMD/ 80 - nS
T24 Write data setup to CMD/ 5 - nS
T25 {Write data hold from CMD/ 10 - nS
T26 iRead data valid from CMD/ - 50 nS
T27 {Read data hold from CMD/ 0 40 nS
T28 iStatus to Read data valid - 125 nS
T29 DS16/ active from address valid - 30 nS
T30 DS16/inactive from Status 5 25 nS
T31 CSFB/ active from address valid - 30 nS
T32 |CSFB/ inactive from Status 5 25 nS
T33 {VGAREQ/ active from address valid - 30 nS

' T34 |VGAREQ inactive from Status 5 25 nS
T35 RDY active from CMD/ high 65 - nS
T36 Read data from RDY active (high) - 50 nS
T37 (RDY inactive (low) from Status - 25 nS

" T39 PALRD/, PALWR/ delay from CMD/ - 25 nS
Tmc VGA Cycle Time 160 - nS
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Dy

S0/, S1/

A0-18, ADDHI,
MIO/

CMD/

PALRD/
PALWR/

Data (Read)

Data (Write)

RDY

DS16/

CSFB/

VGAREQ/

X / AN
T17 < T16 >
T19A
Tis T19 ’
Tme
< T20 >
T21 T22 T23 N
T39 T39
To6 < T27(max) >
T2s i T27(min
lT24 Ta2s
HIGH
*—iﬁl —»{T32 t
} {—
< s > —» T34
X Y —

MCA Bus I/O Cycle Timing
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S0/, S1/ 3(

A0-18, ADDHI,
MIO/

BHE/

CMD/

Data (Read)

Data (Write)

DS16/

CSFB/

VGAREQ/

7 n____
T17 Ti6
Ti9a >
l Tis Tio
T20
T21 T2 L T23 R
\ / T27(max) R *_
T35 | T27(min "
V
T2s
—»  l—T36
—»{T37
¥ 7£ L--“ —
129 —» T30 de‘
ﬂ—Tg*:k —»{T32 ;‘
H —» T34 ;—

MCA Bus Memory Cycle Timing
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82C451 AC TIMING CHARACTERISTICS - DRAM TIMING

8 Dot : Mode 9 Dot iMode
Symbol | Parameter Min Max Min Max Units
Trc iRead/Write Cycle Time TTc - 8Tc - nS
Tras iRAS/Pulse Width 4Tc - 4Tc - nS
Tar Column Address Hold from RAS/ 5Tc - 5Tc - nS
Trp iRAS/Precharge 3Tc - 4Tc - nS
Terp {CAS/to RAS/ precharge Tc-2 - 2Tc-2 - nS
" Tcsh |CAS/Hold from RAS/ 6Tc-3.5 - 6Tc-3.5 - nS
" Tred RAS/to CAS/ delay 2Tc-1 - 2Tc-1 - nS
Trsh {RAS/Hold from CAS/ 2Tc - 2Tc - nS
Tepn (CAS/Precharge “ 3Tc - 4Tc - nS
Tcas CAS/Pulse Width 4Tc-4.5 - 4Tc-4.5 - nS
Tasr :Row Address Setup to RAS/ 2Tc-18 - 3Tc-18 - nS
" Tasc :Column Address Setup to CAS/ Tc-10 - Tc-10 - nS |
Trah Row Address Hold from RAS/ Tc - Tc e nS
Tcah :Column Address Hold from CAS/ 3Tc - 3Tc - nS
Tcac :Data Access Time from CAS/ - 3Tc - 3Tc nS
Trac :Data Access Time from RAS/ - 5Tc - 5Tc nS
Trcs iRead CMD/ Setup time 2Tc-6 - 2Tc-6 - nS
Trth  Read Hold Time from RAS/ 3Tc - 4Tc - ns
Trch :Read Hold Time from CAS/ Tc - 2Tc - nS
Twp {WE/Pulse Width 7Tc-2.5 - 8Tc-2.5 - nS
Tds :Write Data Setup to CAS/ 2Tc-5 - 2Tc-5 - nS
Tdh Write Data Hold from CAS/ 5Tc - 6Tc - nS
Tdhr  Write Data Hold from RAS/ TTc - 8Tc - nS
Twch | WE/Hold from CAS/ 5Tc - 6Tc - ns
| Twcs  WE/ Setup to CAS/ 2Tc-8 - 2Tc-8 - ns
Trwl {WE/Lead to RAS/ 4Tc-12 - 4Tc-12 - nS
| Tcwl {WE/Lead to CAS/ 6Tc-11 - 6Tc-11 - nS
Twer iWE/ Hold from RAS/ 7Tc - 8Tc - nS
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Tec Tc
ERMEN/ i j(
(Notc 4) e
Tras Tep -
RAS/ AR y & AF
Tesh
Terp Tred Trsh -
D o Tepn D - Tcas
Tar
L Tasr Trah | Tasc Tcah ~
Address * Row Address X Column Addreds X | RowAddress X Column Address
Trwl
D Tewl "
) Twes Twch "
< > Ton >
WE/ (Write) \ <+
L TWU
Tahe N
. Tas Tdn 4
Data (Write) Data Out
WE/ (Read) High
Teac
" Trac -
Data (Read) ~{ DataIn )

DRAM Read / Write Cycle Timing

Tre
D Tras L Trp ~
RAS/ X Jf‘ AN
CAS/ Tast Teahs High
Address ; Refresh Address ; X Row Address X
WE/ High
Daia High Impedance

DRAM Refresh Cycle Ti

NOTE: ERMEN is active (Low) only during CPU memory cycles
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82C451 AC TIMING CHARACTERISTICS - VIDEO TIMING

Symbol i Parameter Min | Typ Max Units
Tedhl (CLKIN Rise to PCLK Fall Delay 7 - 11.5 nS
Tcdh (CLKIN Fall to PCLK Rise Delay | 6 - 11 nS
Thin {HSYNC delay from PCLK falling edge 14 - 26 nS
Tvin VSYNC delay from PCLK falling edge 10 - 22 nS
Tblk BLANK/ delay from PCLK falling edge 3 - 6 nS
Tvid {Video delay from PCLK falling edge 1 - 7 ¢ nS

CLKIN
(CLKO, CLK1, CLK2)
Tedhl Tedlh

PCLK / \

Tvid

P7:0 ;(
Thin

HSYNC %

Tvin

* A

VSYNC

Thik

x A

BLANK/

82C451 Video Timing
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82C451 Mechanical Specifications

= =
Lead Pitch 55|  _.8883% 538 8siss..pioe =
0.65 (0.0256) £ =
' slc | B
< [0~ —_—
- N =
2T | B
Plastic Flat Pack zels | B
Lead Width : % =S =
0.30 +0.10 ¥ : = =
(0.012 10.004) = 82C451 g, =
: | E
n =
Lead Length E
See Note 2
Pin 1 - Seat :1
. 31.6 (1.244) eating Plane
Footprint 355=1276)

Note 1: Package Body Size = 28 +0.2 (1.102 +0.008)
Note 2: Lead Length = 0.8 £0.2 (0.031 £0.008)

O

82C451 Suggested PCB Pad Layout

ABABAABABAABABAABABAABABAABABAABABA

3¢ Lead Length
7 See Note 2

DIMENSIONS:
mm (in)

Clearance
0.30 (0.012)
0.60 (0.024)

Max Height
4.4 (0.173)

R

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)

‘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 CABABA'
repeated) to approximate the exact spacing as
closely as possible.

R RTRAARRRRAOAATY

- W

~4——— Footprint 33.0 mm (1.300 in) —— &

ABABAABABAABABAABABAABABAABABAABABA
Footprint 33.0 mm (1.300 in)

¥
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