L n l r : Electrical Specifications

Electrical Specifications

ABSOLUTE MAXIMUM CONDITIONS

Symbol  Parameter ___Min__ Max__ Units
Py  Power Dissipation - 1 C W
Voo SwplyVoluge s 7V
VRO e TOS Veet0S V..
Yo O N ONage e 05 Veet0S v
Top iOperating Temperature (Ambient) °C
Tspg Storage Temperature °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.

NORMAL OPERATING CONDITIONS

Symbol | Parameter i Min | Max | Units
Ve Supply Voltage L 475 0 525 0V
T, Ambient Temperawre 0 55 i °C
DC CHARACTERISTICS (Under Normal Operation Conditions Unless Noted Otherwise)
| Symbol ‘ Parameter Notes __Min | Max _ Units
Icc; Power Supply Current @27 MHz CLK, 0°C, 5.25V - . 100  mA

+
I
(=
5

I Input Leakage Current

oL = 13.5 mA (12CK, 12CO) _ - 0.45 \%
e JOL =9 MA Gl other signals) - 045V
Var OutputHigh Voliage  loy=10mA RDY, MEMSCI6) B O
Vo Output High Voltage Iy, = 5.0 mA (all other signals) 24 - v
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AC TIMING CHARACTERISTICS - INPUT VIDEO TIMING

Symbol {Parameter ‘Notes . Min . Typ @ Max Units
Tp XCLK Period 135MHzTyp | 66 74 80 ' nS

Tpy XCLK High Time : ‘ - 055Tp © nS
""" XC'I‘KI‘O'WTime Tt - M . H H H

Tu FOXCHnTme o 04Ty - 08Ty wS
Ty, PCX2Low Time |

Txss XVSY XHBLsewploXCLKwsingedge = 12 - TS

.XVSY, XHBL hold from XCLK rising edge :

§BY 7:0, BC 7:0 setup to XCLK rising edge | - - nS
Tesx PCX210XCLK skew requied R L o S
Tger Reset Pulse Width 64Ty - nS

XCLKX?2 et

Tcsk —»

XCLK —/\ / 3\

" 4
, |

’1— TXDS —Pe—— TXDII—»‘
BY7:0, BC0:7 222220K D A

lﬂ— TXSS —>4—— sznﬂ
XHBL, XVSY 772222222K NN
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Wrmnra aiiianins

AC TIMING CHARACTERISTICS - VGA INPUT TIMING

Symbol : Parameter . M @ Typ = Max | Units
Ty PCLK Period - - - 4 | Mw

thmanga)umum VGA HSYNC rate for stable PAL Source - - 47 kHz
Tv
- ——
peLk A
‘.ML“D"

HSYNC, VSYNC, BLANK 222K\ X777

PC Video VGA Input T'mmg
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TIMING CHARACTERISTICS - ISA BUS /O TIMING

Symbol : Parameter :Notes __Min__  Typ | Max  Units
Tia §IORD/, IOWR/ Pulse Width, Reg FFBit2="'0': Note 1 2Tp + 20ns. - - i nS
""" T,z IORD/,IOWR/Pulsc Width, Reg FFBit2='1"" Notel . 175 . - . - . nS
"""" T, AddresssetuptoIORD,IOWR/ . 90 T ns
"""" T, Addresshold from IORD, IOWR/ o T L ImTTasT
""" T, OReadDataDelayfromIORD/ =7 so ias
~ T5 /OReadDamhold fomIORD/ = o 777730 ns
“““ T, /O Write Data setup to [OWR/Reg FF Bit 2='0' Note1 . 2Tp - - : — &S
""" Teg /O Write Data setup to IOWR/Reg FF Bit 2='1" Note1 . 22 . - . - &S
T, 1OWrteDatahold fomIOWR/ o o ~ s
T8 ......... IORD/falhng[oDIRvahd e S T o
"""" T, IORD/fsingtoDRinvaid 77T 0 s

Note 1: See Register FF description

SA0-15, AEN 20000K ‘
»} T2 14— —» T3

< Ti
IORD/, IOWR/ \
< T4 . ;Ts {min)
Data (Read) i
TéB Tea T7
Data (Write) w—
—> Tg r —» To
DIR \ *
|
ENHY/ ‘1
ENLO/ ‘0
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AC TIMING CHARACTERISTICS - ISA BUS TIMING

Symbol : Parameter :Notes __Min | Typ  Max__ Units
T, MEMR/, MEMW/ Pulse Width 175 - - 1S

Tio §Memory Read Data Hold from MEMR/ 1 - 35 nS

T,, MEMR/falling to DIR valid ) S s T R

T;s MEMR/ nsmg to DIR invalid - - 10 =S

B T”BHEnsmgtoENHI/mvahd I -

T;3 MEMR/, MEMW/ to ENLO/ valid - i :
Tyo §MEMR/ MEMW/ to ENLO/ invalid — -0 nS
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L.A20-23, RFSH/ 2K Y7777

—» Ti3 [e—
SA0-19, BHE/ AEN 700K .
—p Ts <— Ti17—
T4 —» 41—
MEMCS16\ /
T3 —»
T2 —»
e T —
MEMR/, MEMW/ \ 7
T7 | To
‘- /
RDY/ \_7 T10 (max)
)
Tio
Ti12 Ts Te (min)
Data (Read) < l | o
|
T
-

aa (wie) 7777200K | X7

DR \ /

-
&

ENHY/

ENLO/ } ‘\
g
Tis Tio

»
T
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Notes i Min | Typ Max sznits

Tpge PCLK to GPO1 (PLLHREF) Falling Delay

PCLK ___)r—\___]r—\—

KEY0 4 :
= e TR —» W TP
GPO1 (PLLHREF) s
—» [« TPGR —»  fe— TPGF

Tone  DICL to NDBL Falling

Note: All max values will increase by 2nS if horizontal zoom is enabled.

DICL / 7
Toor l" — ToDR
. |/ % /

—» At'msg —> ‘L— TosF
SC N

—» TDNF —» T L‘
NDBL \ )
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AC TIMING CHARACTERISTICS - MEMORY CLOCK TIMING

Symbol ; Parameter . Notess | Mn | Typ @ Max | Units
Ty PCX2  (Notel) ~ Notel - = Tp/2 -~ nS

Note1:  The 2 x Video Pixel Clock (PCX?2) is used for memory timing. PCX2 is equal to twice the pixel input clock (XCLK).
This clock is also used to generate timing for the random access port. DICL is used to generate the Shift Clock (SC).

PC Video AC TIMING CHARACTERISTICS - VRAM ACCESS REQUIREMENTS

Symbol  Parameter .~ Notess | Min  Typ | Max | Units
Tgrac Data Access Time from RAS/ - - 4Ty S
Teac ‘Data Access Time from CAS/ - - Tx nS

TIMING CHARACTERISTICS - VRAM TIMING
Symbol :Parameter

Tre §Random read or write cycle time

| Topn CAS/ precharge YT TS
Tep gFast-page CAS/ precharge time

Teas ‘CAS/ pulse width |
Teas: CAS/ pulse width (Fast Page Cyclc)

| Tpsg RowAddresssewptime
Tral éRow Address hold time

TRALColumnAddresstoRAS/leadnme .
Tres éRead command setup time : 5 ;
Typ; Write command pulse width(Fast Page Cycle) 2y - - &S
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AC TIMING CHARACTERISTICS - VRAM TIMING (Continued)
Symbol ; Parameter . Notes
Twp, Write command pulse width(Fast Page Cycle)

.......................................................................................................................................................................................................................................................................

Max | Units

Trwi. §Write command to RAS/ lead time : ‘ T @ - -
Tewy, | Write command to CAS/ lead time

‘Data-in setup time

ata-in hold time
‘RAS/ high to CAS/ low precharge time

:DT/ low setup time

Tron :DT/ low hold time after RAS/ low

‘DT/ low hold time after CAS/ low
T/ high setup time
DT/ high hold time

Tpm DT/ high to RAS/ high delay

DT/ high to CAS/ high delay : :

 Write-per-bit setup time 0.
tite-per-bit hold time 1Ty

%Wn‘te bit selection setup time

Tou §Wn'te bit selection hold time

Tom DT/ high hold time after RAS/ high

..............................................................................................
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CAird

TrRC
TrAS TrRP -

TcsH -

TcRp|, TReD . TRsH 4

| Ten | i TcAs |

> >

CAS/ ]l l( —/ \
Tar N
< TASR > TRAH %TASC' < TcAH >
Address * Row Address X Column Address |X Row Address X Column Address
High
WE/ (Read) £
L Toiis | ToHH TOEA
— R
DTOE/ /
|
TcAac o
"TRAC 4
Data (Read) - Data )
VRAM Random Read Cycle Timing
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Trc
—r e
RAS/ X 71 X
TcsH
Tcrp| TRCD TRSH -
« | Ton L Tcas .
CAS/ 7/ R 7/ \
TAR
o TASR :nwL Tasc TcaH :
Address * Row Address :X_ Column Address } Row Address X Column Address
TWEBS Ixfu TRCs .
WE/ { WPB M \ iW 7%
‘ Cany
DTOE/ 7m‘ \
1 Toiis
oy s
Data (Writc) m;(::)\%( Duia l

Write Per-Bit
Select

VRAM Random Write Cycle Timi
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<

< TRASP
o) TRAL ——»4—— TRP —P
RAS/ \ 4 X
TCRP—>4— TRCO—»{ TrC g TRSH —»
<«—TCAST—> «—TCas2—»
CAS/ X\ £ X £
—————TCPN—» le— Tcp——»
< TCSH —»
<« TrAD-» | TCAH
JASK mﬁ <> TasC TAsC TCAIU —»1 TASR [e—
Address % Row m Column% 4 (Columnﬂ////// G /ﬂ Row

Twes
WE/

'*w:m%

Twp1
%/A

Twp2

A

Twas

>
2222277222222\

:

L Tois

: TWBH
TDiH

L

TcwL—™

<

TRWL———W

o 2

N2

TDHS
W

<—>‘ r»cn}»i
Data % Write per bit mriteD ////////////////

Tos | ToH
. R

1

VRAM Fast- page Write C ycle Tlmmg

X Write per bit
|
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¢«——— TRCD——»le¢——— TRrsH

< Tecsu ’
}"TCRP—F
Tcas >

CAS/ Z \ £
TeeN

[ ¢——TRAD—;

TASR  TRAH ‘TASC
Address %_:{ow %F olumn V/ /A

0

WE/ 7722222272722 777777777777

I TcoH To1C »

ToLS
«— > TROH————>4——— TR ————™ Tom
DTOE/ 7 )f

Data HIGH Z

VRAM Data Transfer Cycle Timing )
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TrC

< > TRAS h i
RAS/ VIL — 7 < TrPC > N bt \
TCsrR

P TCSR

- TcPN < >
CAS/ VIL — m ;g TCHR 7

Ve i 7

DO vy =

14 OFF

DATA VOH — OPEN

ming
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