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Electrical Specifications

ABSOLUTE MAXIMUM CONDITIONS

Symbol : Parameter . Min_{ Typ Max | Units
P, {Power Dissipation - - 1w
Veo | SwplyVolage Moo I WCI W
Vi euNotage e S T Yeet0s v
Vo  {Output Voltage . 05 - i Veet05 i V
Tep s 85 sC

I 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.

NORMAL OPERATING CONDITIONS

Symbol | Parameter i M | Typ Max  : Units
Voo i Supply Voltage (SV £10%) 4.5 5 55 +V
T, :Ambient Temperatuﬁ:mwwn 0 : - : 70 °C
DAC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol : Parameter Notes . Min | Typ | Max : Units
fuax Clock Rate Po- - 85 | MHz
BAC5-DAC Corlation ™ gee Note T = T
DAC-to-DAC Crosstalk
Output Skew Note 2
Output Settling Time 7 SeeNote3 I
Output Rise /Fall Time ~ 10%t090%
"""""""""""""" Comparator Sensiivity .
OutputCurrentt  SeeNoted

Black referenced to Blank

Blank Level

Note: Monotonicity is guaranteed by design.
Unless otherwise specified, Analog Output Load = 502, 30pF.
Note 1:  Correlation is measured about the midpoint of the Red, Green, and Blue DAC outputs at full scale.
Note2: Measured from the 50% point of the Red, Green, and Blue DAC outputs when switching from black level to full scale.

Note3: Settling time is measured from 50% of the full scale transition to the output remaining within +1 LSB of the final value.
Note4: Measured with RSET = 383Q, LOAD = 500, <10pF.
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DC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol : Parameter :Notes Min | Typ | Max i Units
Iocpg  {Power Supply Current i0°C, 5.5V, 72 MHz MCLK . - 150 170 : mA
I, InputLeakageCument . . 7100 L - j #100 L A
Iz {Output Leakage Current ‘High Impedance -100 - +100 A
Vp  iInput Low Voltage ‘Allinputpins . 0.5 - 08 1V
Vy  {Input High Voltage All mP“_E_H?{’_?,S,’_‘EEEFE!?E@ 20 ¢ - Vect0S5: V|
LCLK, MCLK, VCLK if external) 2.8 - Voct05: V
Vo  iOutput Low Voltage Under max load per table below (SV) - - 05 Vv
Vg OutputHighVolage Under max load per table below (SV) (Vo050 - - V.
ESR Eqmvalent Series Resistance XTALIn XTAL Out Crystal Oscillator - - 10 | Q
DC DRIVE CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol : Parameter :Output Pins DC Test Conditions : Min ; Units
I,  Output Low Drive{HSYNC, VSYNC, LRDY#, IRQ9, IOCS16# Vour=Vor» Voo=3V (-121 mA
MEMCSI16#, ZWS#, WE#, OE#, CASxxx# VOU'I=V0L' V(:C=5v <12 mA
MA4:1, XA4:1 Vour=Vor» Voc=3V | -16 | mA
PCLK, RASx#, MA8:S, MAO, D310, AEN, LDEV# © V=V, Vo =5V | -8 ' mA
MCLK Vour=Vor Voe=3V | -2 | mA
Cixtao Vour=Vor Vo=V | -1 mA
'""'”""'""""'Xii'8&&&5&&5&& """""""""""""""""""""""""""""  Vour=Vor Voe=SV | 4 | mA |
Id-l Output ngh Dnve HSYNC, VSYNC, LRDY#, IRQ9, IOCS16# VOUT'_'VOH' VCC=5V 12 | mA
iMEMCSl6# ZWS# WE# OE#, CASxxx# VOU'I=VOL’ VCC=5V 12 i mA
T Ma4LxAel  VourVou Voe=SV i 16 mA

.All other outputs V';)m:vOL, Voc=SV 4 mA
AC TEST CONDITIONS (Under Normal Operaung Conditions Unless Noted Otherwise)
e, OupAE L Output Capacitive
Output Pins Low Voltage : Hl h Voltage .  Load
All Outputs (except XTALO) Vo | 24V SOpF

Note:  Electrical specifications contained herein are preliminary and subject to change without notice.
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AC TIMING CHRACTERISTICS - EXTERNAL CLOCK TIMING

Symbol Parameter Notes . _Min___ Typ = Max : Units
Te iCLK Period 65 MHz extemal VCLK . 1538 . - | - i bs

. Ty CLK ngthne

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

Ty iMCLKPeriod

Tyy MCLKHighTime ' 045Ty, | - . 055Ty  ns
' | 045Ty, = - . 0.55Ty | ns
- - 4 ns

- Trer Reference Clock Period Reference clock for internal synthesmer 50 . 69.8: 100 . ns

Tc

Tcu TcL
VCLK
__7; m

™

[ T ™
- ﬁmf_

AC TIMING CHARACTERISTICS - RESET TIMING

Symbol | Parameter ‘Notes Mn - Typ Max : Units
TRes RESETPulseWidth @ . 64T™M - - ims
Tcsu_Configuration sewptime = 20 - ¢ - DS
Tap_Configurationholdtime T S DO R - _...nms
Tror Power on to RESET active delay — - 1 LS
VCC (+5V)
—_— TPOR
RESET / TRES !(
Configuration Lines |
MAD 15:0 Tcsu 'Ta

Reset Timing

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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Tyyr ‘Command Strobe Inactive to Next Strobe See Note 1 3Ty - - ns
Tvig MEMCS16# Delay from valid unlatched address - - 20 ns
Tye IOCS16# Delay from valid address LT -T2 s

| Tpe RDY Active Low Delay from Command Strobe - IR s
Tepw ROYPuSSWidh 0ROy hs
Treg ReadDataSewptoReady ; - - ns
Tipy iRead Data Hold from Command Strobe Inactive : P - ns

Ty Read Data Tristate from Command Strobe Inactive - - 40 | ns
Twpp | Write Data Delay from Command Strobe Active | - ~ [ Tepw-151 ms
Twpu Write Data Hold from Command Strobe Inactive .10+ - 1 - | ns

Note 1I: This becomes 6Ty if host clock=MCLK/2. Seec XR01[3].

Note: Electrical specifications contained herein are preliminary and subject Lo change without notice.
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ALE —TLAS—PTTLAH
LA23:17 Unlatched Address Unlatched Address
» T™M16 <« T™MI6
MEMCS16# 3 Open Collector 2222070202 Thigh-Z
SA16:0, RFSH# -
AEN, BHE# ‘ Valid Latched Address
4-TAsC Tepw ——»
Command Strobe £ T
TRLC - 4—» TCHR
ST\
RDY == y —
High-Z Tis > Trie le—> High-Z
IOCS16# § Open Collector V112277 (E A
TRSR > TrDH
Data (Read) TehZ {| Read Data Valid ez
TWDD [¢— TRDZ —¥|

4————b| TWDH
s cvive) 77777 — i v

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

Symbol : Parameter ‘Notes Min

Tprk (Local Bus Clock Cycle Time ESOMHz 20

‘Tayq Local Bus Clock Low Time DutyCycle45/55 9

Tq xy Local Bus Clock High Time ‘Duty Cycle 45/55
Tins Delay from Address Valid to LDEV# ;

Tapss ADSH Setup to BCLK nsmg edge

Tprs iRead Data Setup Time to End of final T2 18

Togy Read Datahold Time from Endof final T2+ e

Tpws :Write Data Setup Time to End of first T2 .18

Towy Wiite Data hold Time from End of final T2 0

- e
- - ns
- 15 i ns

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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e« TBCLK ———» ToLKH—><TCLKL—*]
sek _f /[ N AR
fe—— T1 - T2 T2 —~— Tl
—— TADSS —™ TADSH 7"
ADS# _\r / “ \\
; e—— TaAs > TAH—;
Mmf&‘;};j; Valid Address, M/IO#, W/R# #’A

- TLDS TLDH ‘
LDEV# /
[£4

' Y/ TRDS TRDH
LRDY# ZZZZZ/ " :L /

Y/ TRRDS —>1+ * TRRDH
RDYRTN# WL 7 o
TRRDS -+ TDRS <«— TDRH —»

Read Data Valid Read Data

— Thws TowH
Write Data /4 Valid Write Data

[Z4

64300 / 301 VL Bus (486 Local Bus) Timing

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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Tens RASH Pulse Width (Min)
Tgp RASH Precharge

Trep iRAS#H to CAS# delay

TRSH RAS# Hold from CAS#
" Tep |CASH Precharge

Tcas {CAS# Pulse Width
Twp :WE# Pulse 'Widm

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

Tray :ROW Address Hold from RAS#

Tcag | Column Address Hold from CAS#

§Wr1te Data Hold from CAS#

Tpg  Write Data Setup to WE#
‘Write Data Hold from WE#

TPC _ECAS# Cycle Time

Note:  Parameters printed in bold are the limiting cases for industry standard DRAM specifications.
Note 1: Maximum RAS pulse width may be as high as 2+(256*3) memory clock cycles = T70T), if the BitBlt Engine is given full
memory bandwidth. This depends on other events which have higher priority including refresh cycles and display update.

Note:  Electrical specifications contained herein are preliminary and subject to change without notice.
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< TRC
< TRAS »
RAS# -\_
ToRRMp—TReD—»|| 1P ¢ TRSHT
—TCcas—» ¢— TCAS1
CAS# Z A 1
— Tcp—»
TcsH
TASR | [TRAH Teat, TASC Tcau M TASRle—
Address % Row | Column W(Edumn >| Row
TASC '
WE# TcAc,
— TCAC—» -«
Data HIGHY Read HIGHZ Read HIGHZ
f*'mAC —>

DRAM Page Mode Read

Note: The above diagram represents a typical page mode read cycle. The number of actual CAS cycles
may vary.

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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TRC
TrRAS
e TAR ——»] e TRP —»
RAS# A N
Tec———»{[¢—— TRSH—¥
TCRP-»| ¢—TRCD —p] —TcAg—» «—TCASH—W
CAS#
Tcp—w
TCSH +—»
TCAH
g T.
T Py T Tasc ol T, e
Address %' Row  Column !%m Column W7 ZZ///K Row

'-—Jq— I - Towe— .
wEt 77 . W/A

' |

/////////////////////////////////////////////////////

Daa 777

DRAM Page Mode Write Cyde Tlmmg

Note: The above diagram represents a typical page mode write cycle.

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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720 | 643 | 529 .
s T —_— DRAM Access Time | |
Symbol i Parameter Min Max -6 -7 i -8 Units
T RAS to CAS delay 5Ty, 6 — 634 : 71.8 | 88.5 | ns
Tesg CAStORASdelay 2Ty7.5 - 203 | 236 | 303 | ns
Tras RAS pulse widh | 5Ty-S — 644 | 728 | 895 | ns
TrAS
RASH# M\
Tcsr | [TCHR
CAS# o

Y

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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AC TIMING CHARACTERISTICS - CRT VIDEO TIMING

Symbo! : Pararmeter Notes __Min_ Typ = Max | Units
TviDs PCLKSetuptoP70 BLANK#  'PCLK =45MHz 03— 1192 | ns
"Typy PCLK Hold from P7:0, BLANK# PCLK=45MHZ3—192ns
“Tgy HSYNC, VSYNCdelay fromPCLK . -_40 """ ns

Note: Output load on PCLK, P7:0, and BLANK# = 30pF

PCLK 7
"IVIDHV TVIDS
P7:0, BLANK#
o TSYN ,'
HSYNC, VSYNC q(

CRT Video Data and Control Slgnal Timmg

AC TIMING CHARACTERISTICS - VIDEO OVERLAY INPUT TIMING

Symbol ; Parameter ‘Notes : Min : Typ : Max ; Units
Tys KEY, VIDIS5:0 Setup to PCLK rising edge P15 — 1 — | ns
TVH ..... KEY, VID15:0 Hold from PCLK risingedge . 0 - — ns |

Note: Output load on PCLK = 30pF

Tvs IEH
VID15:O| '

159 W/ —//

Video Overlay Timing

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