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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 82C45l-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 82C45l 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. 

o 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 
82C451. 

• In an 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. 
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• 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 82C45 I 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 H Reg Set V Reg Set 

CGA 320x200 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. 

Preliminary 82C451 
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COMPATIBillTYMODE PROGRAMMING 

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

VGAMode 

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

B. Select VGAmode (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 O. 

D. Select the EGA type frame interrupt. This is 
controlled with bit-7 of Emulation Mode 
Register. 

CGAMode 

A. Program the regular CRT registers for the 640 
pixels horizontal mode. The horiwntal 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 (3D9h) 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 
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CGA modes, the alternate CRTC registers are used. 

MDAMode 

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). 

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 
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. 

Preliminary 82C451 



.:::: :: :::~ ::::: •• ::::: ® \.t1ir-:, _________________________________________ C_om_p_~_·b_ili_~ 

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 I and 2 of the CR TC 
Register addresses are ignored (Similar to CGA and 
Hercules). The CRTC Registers occupy addresses 
3BDh - 3B7h (3DOh - 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 I Dh and 
Ilh. This allows simulating the Light Pen Hit 
technique to detect text/graphics modes on the 
CGNHercules cards. 
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82C451 Electrical Specifications 

82C451 ABSOLUTE MAXIMUM CONDmONS 

Symbol iPar3Imer Min Max i Units 

....... ~J:) ...... J~~~.~~.~s.s.~~.~~~~ .......................................................................................... ................................ 1 ... " ........ ~ ...... . 
V cc iSupply Voltage , -0.5: 7 , V 

.. :: .. yL:::::l~~~~~y~~~~~::·:.:::::·.:·:·::· .. : ... :·: .. :.·::.::: .. : .. :.:.::::::::::::::.: ..... :::::::.::: ... : ..... ::::::::: ........ : .. ::::: ... ::::: ... ::.::.:: ......... , .... ~·o3· .. ·lv~~~?}J::: .. :y···::·· 

....... '!9. ...... !.~~~~.'!?I~~~ ....................................................................................................................................... :::.!: ... ··~·O:5······r·v c:.c:.~~:.~ .. : ........ '! ....... . 
Top [Operating Ternperature (Ambient) , "~25"''''T' 85 i °C 

"··T~;;····rsio~~ge·Te~~ra~·~ .. ························· ....................................................... ············································,··· .... -40 ······125 ··············"c;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 CONDmONS 

Symbol :Par3Imer 
V cc iSupply Voltage ···· .. T~·······:kiibient·Tempe~a~e· ............................ . 

Min 
4.75 

o 

Max i Units 
5.25 V 

, . ··:·········5·5····· .... , .. ····0·C ...... · 

82C451 DC CHARACTERISTICS (Under Normal Operation Conditions Unless Noted Otherwise) 

Symbol iPar3Imer : Notes Max : Units 
ICCl jPower Supply Current i@28.332 MHz CLK, O°C, 5.25V 150 rnA 

................... -: .................................................. ------~- ............................................................................ . 

IlL j Input Leakage Current : ............ r::.l.~~ .. L .... ~.~.? ...... L .. ~ ... . .. ···i~ .... ··T~tP~i··Leakage·~mnt·1"1ligh·imped~~e············................................. i -10 i + 1 0 i uA 
.................... : ............................... """ ................... ~..... ..... ........................ ..................... ... ............................... .............................. . ..... ~ .............. ~ ....................... ~ ............... . 

VIL jInput Low Voltage ....................................... ... L~.:~ .. L ..... ? ... ~ ........ L .... '! .... . . · ... ·.y~ ...... J0~~~.·.~~~·y~I.~.~~·.·.·.·.·.·.·.·.· ... I.................................................................................................. 2.0 j y~~~?:.?.l ...... '! ..... . 
.... y.~ .... ..l~~~~.~~ .. '!~~~~~ .......... l~9~.~ .. ~ .. ~.~.~~~~~9~~!.~yGARE·QijiAS!~·~0 .. T::::::.::·:::: .... ? ... ~? ....... : ...... '! .... . 

i(@4.75V) iIOL = 4 rnA (all others) i 0.45 V : .. :y~::J?~P~~:~~~:y~~~~~::·:.::.]~q~.~:~::~:~:~~X~~§,~!.~y.?~.q;~~~.s.!~~j). 2.4 ......................... y .... . 
j(@4.75V) j IOH = -4 rnA (all others)· .. j .. ·i4 .. ·'· .. · ........ · .. · ...... ·[ ...... y .... · 

Note: Electrical specifications contained herein are preliminary and subject to change without notice. 
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82C451 AC TIMING CHARACTERISTICS - CLOCK TIMING 

Symbol iParallder i Notes Min Typ Max i Units 

Tc iCLK Period (40 MHz) i i 25: i - i nS 
•••••••••••• _ •• ___ •• : •• _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .( ••••••••••••••••••••••••••••••• __ • __ •••••••••••• _ ••••••••••••••••• -:- ••••••••••••••••••••••••••••••••• : ••••••••••••••••••••••••••• ~ •••••••••••• u •• _ ••• _ •••••••••••• ~ •••••••••••••••• 

Trn iCLK High Time i i 0.45Tc i i 0.55Tc i nS 
------T~-----ICLKi.ow--nme-----------------------l---------------------------------------------------------------l------O:45T~--------I---------------------------t--------035T~-------l---ns-----

TM iMCLKPeriod _ 25-30 Mhz _ 33 _ _ 40 i nS 

~~f~~~~II~:~~~~-=F:I~.~~~;I:~ 
TRF iOockRise/Fall i 0.05TC nS 

; Tc 

i-Tch 

i 
Tel 

CLKIN 
(CLKO, CLK1, CLK2) 

; Tm 

i-Tmh 

i 
Tml /" 

MCLK 

( 82C451 Clock Timing, 

82C451 AC TIMING CHARACTERISTICS - RESET TIMING 

Symbol LParander iNotes Min Typ Max Units 
TRST iRESETPulse Width nS 

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

Symbol iParameter iNotes i Min i Typ Max i Units 

Tdnh jStrobe falling to ADRENI rising . . j . 15 j nS 

!;lii~Ji~~~~iil~I~:liii~!!I!! 
Strobe (CMDI for MCA; lORDI, 
IOWR/, MEMR/, or MEMWI for ISA) 

CMDI -'( 

~ ~Tdnh 

ADRENI -.'f-

.. Trdl 

RDLOI, RDHIf ..... ( 

-,~ 

Tdnl ~ 4-
-'( 

Trdh .. 
-/f-

-----
Tdd 

Data (Write) ~ ________ ~~ 

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

Symbol:ParanHer !Notes Min Typ Max: Units 
T1 JORD/, lOWRJPulse Width 175 i nS 

··· .. ·li· .... rMEMRJ:·MEMWj·Piii~·width······················· .. · .... · .. ·· .. ·····r· ........ ····· ............. 1' .... ···1·7S .. · .... ··,· .. · ........ ···············!·· ····· .. ············ .. ·r .. ··~~X··· 
·· .. ··ri ...... ·L.\:ddress··serup·'ioReadJWriie························ ............ ··········+ ........ · .. ····· .... ·· ...... ,···········30· ......... , ........................... ~ ....... ············· .. ··r···~s··· 

TIa : Addre·ss·hoid·irom .. ReadiWriie·signai·· ...... ····· .. · .. ··· .. ···~· ........................... , 20 .......... , ........ ········ .. · .. ···;······· ...... ·· .. ······· .. ·:· .... ils···· 

;i~!§!~~~~~~i~eJllo'!)i,?::35i~F 
T6 !I/O Read Data delay from lORD/ ......................... ~.? .......... .l.. ... ~.~ .. . 

...... ·Ti ...... iJjO·Read .. Oata·hoi~iiro~ .. IoRoT...... . ...... , 5 . 40 : nS 

: .... ::T9~~ .. : .. ..I~?~?~.?~§:~~§~.t.?I.?~ ........ ::.:.: .. : ....... ::.: .... : .. :.:::.::: ............................ ~ ........... ~?:.::.::::j,:..., .... · ...... ·::::·:T::·~~ .. .. 
: I/O Write Data hold from lOWRJ 10 : nS 

.... iio .... ·rMemory·Read·oau·holdfrom·MEMRJ ...... ·T ........ ·r 5· ...... ' .... 40 .. · ...... T· .. ~S .... 
- --. - - - - - - --- - •• - •• ~. - - -- •••••.•. -'- - - - - -. - - - - - - - - .• - .• - - - - - - - - - .. - .. -- ...• -.-.-.- •••••••••••••••• - ••••••••••.... - - .•..... -.- -. -. - ..• ~ .-.-.-- •• - •• - •.... -- .. -- - -- -. .; ....... - - - .--. -. - .........• : ... - -. - - ................... i-... .. - - - --.- ••••••••• - - -~- - - - - .••••• - .•. 

TIl :Memory Write Data hold from MEMW/ ! ! 0: . .. ................... L .. ~~ .. .. 
~:~I~~~~iOset~\i~;iayJ:25';30i:~ 
------ - ----- ................ _--_ .. _ ......... - ... _._.--------- ... _.-.- --------.;... -------.------------; ---_._-_ .. _------ ----------- .... _ ....... _---- . 

..... ~.~.; ...... I~~~~d~~~~·I~~~S~~p.~?.~~~........... . ...... 1"... . ................. ·;c .... · .. ··,······· .................. ·····i28·TC············:~· 
···· .. 1 .... · ...... .... ........... ........ .. ... .... ; ........ ·2'5 .. · ...... · .. ·~S .. · ------- .......... _._-_ .................. -

T39 !PALRD/, PALWRJ delay from Read/Write 
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AD-IS, ADDHI, BHEI, 
RFSH/, AEN 

IOCS161 

lORDI, IOWR/ 

PALRD/, PAL WR/ 

Data (Read) 

Data (Write) 

AD-IS, ADDHI, BHE/, 
RFSH/, AEN 

MEMR/, MEMW/ 

RDY 

Data (Read) 

Data (Write) 
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-~--- Tl ----.1 

T7(rnax) 14---~ 

T7(rnin)~~ 

~_T8_T_9~ 

ISA Bus I/O Cycle Timing 

T3 T3a 

( ISA Bus Memory Cycle Timing' 
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82C451 AC TIMING CHARACTERISTICS - MCA BUS TIMING 

Symbol iParamier iNotes Min Typ Max i Units 
Tl6 iStatusholdfromCMD/ . i 20 . - . - : nS 

.................... ~ ................................................................................................................ ~ ............................. + .......................... ~ ........................... ~ .......................... ~ ............... . 
T17 iStatus active from address valid i i 0 i i 1 nS 

~~Iar~/m~~~~~IIiIi:lIi~ 
T20 j CMD/ active from Status j i 30 j - i - i nS 

................... ~ ........................................................................ -.............................. _ ...... -.~ .............. _ ............... ; ........................... ~ .......................... ~ ........................... ~ ........ -...... . 
T21 iCMD/from address valid i i 80 iii nS 

80 

80 

5 

1'26 iRead data valid from CMD/ iii i 50 i nS 

~ili~t~~;~~:=~~~!-m~~:I:I:;;r~~I;;r 
TIO iDS16/inactive from Status i i 5 i i 25 : nS 

................... ~ ................................................................................................................ j. ............................. ~ ........................... ~ .......................... ~ ........................... ~ ............... . 

TIl iCSFB/ active from address valid i i 1 i 30 i nS 

~l~~~~~~~~;I~:~I~~;~:liI~I~ 
TI5 iRDY active from CMD/ high i: 65 i : i nS 

::ili~~~i~!-::I:I~~I:I~:=lli= 
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Dnn/ 

SOl, S1/ 

AO-18, ADDHI, 
MIOI 

CMDI 

PALRDI 
PALWR/ 

Data (Read) 

Data (Write) 

ROY 

DS161 

CSFBI 

VGAREQj 

Revision 2.1 

-
~ 

~ 

....l[ ....,~ 

T17 ... T16 ... 

~ 
T19A 

... T18 .. ... T19 .. 

..... -1 

... Tmc .. 
T20 .. 

... T21 T22 T23 .. 
~ 

-'( -,.. L 
T39 ~ T39 

-'[ ..., 

T26 
... T27(max) ... 

... T28 .. J27(m~: 

1~ 

""T24 ... T25 

~{ ~ 
IDGH 

""- T29 ... 
~ T30 ~ -.. 

-1f -¥ ~ 
t... T31 ... ~ T32 ~ -.. 

-1 -''f-

1.0 T33 
~ T34 ~ -..-

)f 4 

( MCA Bus I/O Cycle Timing, 
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SO/, S1/ 

AD-IS, ADDHI, 
MIO/ 

BHE/ 

CMD/ 

Data (Read) 

Data (Write) 

ROY 

DSI6/ 

CSFB/ 

VGAREQ/ 

Revision 2.1 

T17 

T29 

T31 

T33 

T16 

T19A 

TIs 

T21 T22 

T35 

T25 

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

. .. 
! 8 Dot !Mode 9 Dot !Mode 

's~~I'i~""""""""""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''~''''''''''T'''''''''~''''''''''''''''''''~''''''''''r''''''''~''''''''''''u~i'~~'' 

Trc iRead/Write Cycle Time . 7Tc. . 8Tc. i nS 
................... -: ..................................................................................................... "' .............................. -: .............................. -: ............................... :- .............................. :-............... . 

..... ~~ ... j~~!.~~.~~~~ ........................................................... L ......... ~!.~ ......... .L ............................ L ........ ~!.~ .......... .i.. ............................. l ..... ~~ .... . 
Tar iColumn Address Hold from RAS/ j 5Tc i j 5Tc j j nS .... ·Tq> .... ·1iiAST~echru:ge .............................................................. ·T ........ ·3TC ........ ·T ...................... · .... T ...... · .. 4TC .......... r ............................ r .... ·~S .... · 

.... T~·q; .... rCASTU;·RASip~~hru:ge ............................................ T ........ TC~2 ........ r .......................... T ...... ·2TC~i ...... ·T ............ · .............. T .... ~s ... .. 
::::!.~:~~::::!~~~(~~~~:~~~:~~L::::::::::::::::::::::::::::::::::::::::::::::t::::::~!.~~:~:}::::::r:::::::::::::::::::::::::::r::::~!.~~~:~~:::::r:::::::::::::::::::::::::::T:::~~::::: 
..... !.~.~ .. ..J~~r..~ .. ~.~~!.~~~.~~ ...................................................... .l.. ...... ~!.~~.~ ......... ! ............................ .J ...... ?!.~~~ ......... L ............................ i... .. ~~ .... . 
..... !.~.~ .. ..J~~(..~~~~.~~~ .. ~~~(. ............................................... ..l .......... ?!.~ ........... i .............................. L ....... ?!.~ ........... L ............................ L ... ~.~ .... . 
..... !.~p.~ .... !~~~r..~~~~~ .............................................................. ..l ........... ~!.~ ........... ! .............................. L ......... ~!.~ ........... : .............................. L ... ~~ .... . 

Tcas JCAS/ Pulse Width j 4Tc-4.5 j j 4Tc-4.5 j j nS 
.... ·Tas~ .... 1'Ro;·Ad(tress·serup·toiAsT ...................... · .. · ...... T .... ·2Tc~ii .. · .. T .... · .......... · ........ · .. T .... '3T~~i8 ........ r .......... · .................. r .. ·~S"·" 
••••••••••••••••••• -:- •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -1 •••••••••••••••••••••••••••••• -: •••••••••••••••••••••••••••••• -: ••••••••••••••••••••••••••••••• :- •••••••••••••••••••••••••••••• : ••••••••••••••••• 

Tasc i Column Address Setup to CASt i Tc-lO i i Tc-lO i i nS 
.. --- •.....•••••... ~ .•.••••...•.•••••...••••••••.....•.•••................................•........••.......••••.....•••• ~ •....•••• -•.......•••......••. -! ••....••.•...........• -......• -! •......•.•.....•.••.....•...... ~ .. -- ........•........•••...... ~ •••...••.••• -- .. 

Trah iRow Address Hold from RAS/ : Tc i i Tc: i nS 
.... Tc~ .... rcoi~~·AdCke~~ .. HOid·frO~ .. CAST .................. ·T ........ '3·TC· ........ r .......................... T· ........ 3TC .......... r ............................ r .. ·~S .. · .. 
.... ·Tcac .... jD~~·Ac~·~~·~e·fu)~·CAsT .............................. ·j .................... · ........ ·j .......... '3Tc ........ · .. j" .......... · ................ ·j .......... '3TC .......... ·r .. ~S .... · 
:::::!~~:::::l?~~:~~~~:!~~:~~~:~L:::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::t:::::::::::~!~:::::::::::t:::::::::::::::::::::::::::::t:::::::}!.~:::::::::::l:::::~~::::: 
..... !.~~~ .... .l~~~.~~!.~~~p. .. ~~ ................................................ J. ....... ~!.~~.~ ........ .L ............................ L ...... ?!.~~~ ........ L. ........................... L. .. ~.~ .... . 
..... !.~~ .... j~~~~.~~~~.!.~~.~~.~~(. ................................... j ........... ~!.~ ........... L .......................... ..! ........... ~!.~ ........... L ............................ L ... ~~ .... . 

Trch jRead Hold Ttme from CASt j Tc j j 2Tc j j nS 
· .. ·~ .... rWEi'N~e·widfu .................................................. · ........ ·T .... 7Tc~2:5 .... ·T ............................ r .... 8Tc~i5 ...... r .................. · ...... ·T .... ~S .... · 
••••••••••••••••••• -: •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••.•••••••••• - ••••••••..•••••••••• -c •••••••••••••••••••••••••••••• -: •••••••••••••••••••••••••••••• -: ••••••••••••••••••••••••••••••• : ••••••••••••••••••••••••••••••• :-•••••••••••••••• 

Tds iWrite Data Setup to CASt i 2Tc-5: i 2Tc-5: : nS 
.... ·Tdh .... ·1'write .. Datailoid·frO~ .. cAST .................................. r ........ ·5Tc .......... r .................... · ...... T ........ ·6TC ........ ·T .......... · .......... · ...... r .. ·~S .... · 
.... Tdh~ .... 1'write·Datailoid·frO~·RAST .................................. 1" ...... · .. 7Tc ........... j .............................. 1""""'"STC .......... ·j· ...................... · .... · .. ~ .... ·~s .... · 
.. ·T~ch .. ·rWEjiloid·iro~ .. cAsT ................................................ r ........ ·S·TC .... · .. · .. r ............................ r ........ ·6TC ........ · .. r .............................. r .... ·~S .... · 
.... ~cs .... lwEiserup·tO·cAsT ...................... · .............................. ·I ........ 2Tc~·8 ........ ·I ...... · .... · ............ · .... r· .. · .. iTc~8 .. · .... T .......... · ................ ·r .. ·~s .... · 
.:::!~~:::::!~:~~~:~~:~~~(::::::::::::::::::::::::::::::::::::::::::::::::::::::r::::~!.~=:~~:::::J::::::::::::::::::::::::::::r:::::~!.~~:~~::::::r:::::::::::::::::::::::::::r:::~~::::: 
.... !.~~~ .. ..!~.~~.~.~~~( ....................................................... ..! ....... ~!.~=.~ .. ~ ...... ..l .............................. L ..... ~!.~.~.~.~ ...... .!. ............................. L. .. ~~ .... . 

Twcr JWE/ Hold from RAS/ j 7Tc j j 8Tc j j nS 
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ERMEN/ 
(Note 4) 

RAS/ 

CASt 

Address 

WE/(Write) 

Data (Write) 

WE/(Read) 

Data (Read) 

RAS/ 

CAS/ 

--

1..0 

~ 
--'~ 

1..0 Trc 

~ 
Tras ... 1..0 

--' 'f-

1..0 Tesh 

I..oTcrp ... 1..o Trcd 
~ 

Trsh .. 
Tepn Teas 

-,'f- r 

1..0_ Tar ... 
Tasr )'rah Tase Teah 

RowAddr ss Column Addre s 

Trwl .. 
Tewl 

Twes Tweh 
~ 

Twp 

Twcr 

Tdhr 

Tds Tdh ....... 

Data Out 

High 
Tcac .... .. 

1..0_ Trac .. 

DRAM Read / Write Cycle Timing 

T rc 

Tras 

-'r -.'f-

Tasr .. ~Trah ... High 

~ 
,~ 

.. 
Trp .. 

...J~ 

""' 

Row Address 

.. 

.. 
-,~ 

.. 

Data In 

Trp 

-'( 

Address -'1( 
-JI\ Refresh Address ( X Row Address 

WEI 

Data 

High 

High Impedance 

DRAM Refresh Cycle Timing 

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

Symbol!J.l3rametfr Min i 1YP Max i Units 

~~:;:I~~~~e:~=::i:~rrl:/r:~ 
Thin iHSYNC delay from PCLK falling edge : 14. . 26 . nS 

.. ·'·TViIi ... TVSYNC'dei'iiy'frornj;'ejj('iali'iIig'edg'e ........................ , .... , ...... , ............. , .... , .... "iO ......... r .......... ' ............ r ....... zz ........ T ...... 'Ii's ........ .. 

.... 'Thik .... 1.'BiANKideiay .. fto~'p'cij('fai'iiIig'edge .............................. ' ... ' ............. ~ ... ' ....... 3 ............ ( .. ' .................... t ........ '6 .......... 'j ... ' ..... Ii's .... ' .. ... 
: : : : 

Tvid !Video delay from PCLK falling edge 1 7 nS 

CLKIN 
(CLKO, CLKl, CLK2) 

PCLK ___ -' 

Revision 2.1 

Tcdhl TcdTh 

Tvid 

P7:0 

Thin 

HSYNC 
Tvin 

VSYNC 
Tblk 

BLANK! 

82C451 Video Timing 
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Revision 2.1 

Lead Width 

0.30 ±0.1O * 
(0.012 ±0.004) 

Lead Length 
See Note 2 

82C451 Mechanical Specifications 

.11:::: :::~ I:::: •• ::::: ® 

,-tiir-:, 
144-Pin 

Plastic Flat Pack 

82C451 

DIMENSIONS: 
rnrn (in) 

Clearance 
0.30 (0.012) 

I 0.60 (0.024) 

Pin 1 -* )- Max Height 
Seating Plane 4.4 (0.173) 

Note 1: Package Body Size = 2S ±0.2 (1.102 ±O.OOS) 
Note 2: Lead Length = O.S ±0.2 (0.031 ±D.OOS) 

82C451 Suggested PCB Pad Layout 

144-Pin Plastic Flat Pack 
Suggested PCB Pad Layout 

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

'A' Spacing = 0.65 nun (0.0256 or 0.026 in) (see note) 
'B' Spacing = 0.65 nun (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. 

ABABMBABAABABAABABAABABAABABAABABA 

=< 
=~ =< 
=~ =< =< 
=~ =< 
§§~ 
=< 
=~ =< 
§§~ 
=< 
=~ =< 
=~ =< =< 
§§~ 
§§~ 
=< 
§§~ 
=~ =< =< 
=~ =< 
§§~ = 

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