Electrical Specifications
ABSOLUTE MAXIMUM CONDITIONS
Symbol | Parameter Min__ Typ Max  Units
P, iPower Dlss1pat10n - - 1 w
"""" Vee  Supply Voltage 05 - 70V
'V, InputVolage 05 = Veet05 |V
.V, OutputVoltage 05 - Vet05 .V
Top  Operating Temperature (Ambient) 225 - 85 °C
Tsm Storage Terﬁﬁérature ----------- -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 Min_:_ Typ Max Units
Vee Supply Voltage (5V £10%) 4.5 5 5.5 A%
Ty Ambient Temperature 0 - 70 °C
DC CHARACTERISTICS (Under Normal Operatmg Conditions Unless Noted Otherwise)
Symbol_: Parameter Notes Min__ Typ | Max__ Units
Iocpg  (Power Supply Current 0°C, 5.5V, 72 MHz MCLK - 150, 170 | mA
Iy InputLeakage Current ~100 _ +100  pA
I  iOutput Leakage Current  :High Impedance -100 - +100 | pA
______ Vi, :InputLow Voltage :All input pins -0.5 - 08 : V.
________ Vi Input High Voltage All input pins except clocks 2.0 - i Vct05: Vv
' LCLK, (MCLK, VCLK if external) 2.8 - Vct05: Vv
Vou Output Low Voltage ~ iUnder max load per table below (5V) - - 0.5 \Y
Vqy  {Output High Voltage Under max load per table below (SV) | V0.5 - - v
ESR §Equ1valent Series Resistance | XTAL In, XTAL Out Crystal Oscillator |  — - 100 Q
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H Electrical Specifications
(N g | | g e
DC DRIVE CHARACTERISTICS - VL-BUS (Under Normal Operating Conditions Unless Noted Otherwise)
e Iy Ig
Parameter  : Output Pins DC Test Conditions M | Min | Units
Output Drive  LRDY#, LDEV#, IRQ9 Vour=Ya =24V, V=5V, C;=50pF: -36: 24 | mA
' b3t Vour=Va =24V, V=5V, C;=50pF 16 8 ' mA
ROMCS¥ Vour=Va =24V, V=5V, C;=50pF . 4 4  mA

DC DRIVE CHARACTERISTICS - PCI BUS

(Under Normal Operating Conditions Unless Noted Otherwise)

o Iq,
Parameter _ OutputPins - DC Test Conditions Min_Min_Units
Output Drive LRDY#, LDEV#, SERR#, PERR¥, D0-31 _ V1=V =24V, V=5V, C;=50pF 36 24 ' mA
~ STOP#,PAR Vour=Va =24V, V=5V, C;=S0pF 36| 8 = mA
""""" IRQY T WV =24V, V=5V, C;=50pF  -16. 8 | mA
ROMCS¥  Vop=Vg =24V, V=5V, C;=50pF 4 4 mA

DC DRIVE CHARACTERISTICS - MEMORY

(Under Normal Operating Conditions Unless Noted Otherwise)

______________________ Iy I,
Parameter  : Qutput Pins 5 DC Test Condltlons M : Min | Units
Output Drive IMA1-4, XA1-4 Vour=Va =24V, V=5V, C;=50pF 16 16 | mA
CASALO-1#, CASAHO-1#, WE#, OE# | V=V =24V, V=5V, C;=S0pF -12 12 | mA
CASBLO-1#, CASBHO-1# Vo=V =24V, V=5V, C=50pF -12. 12 mA
MAO, MAS5-8, RASA# RASB# VOUI_V =24V, V=5V, C;=50pF -8 | 8 & mA
""""""""" . XCASO-1#, XWE#, XOE#, XD0-3 Vour=Vo.=2- 4ii"'§ig'c_5v C,=50pF. 4 4 mA
""""""""" 'MADO-15, MBDO-15  VarVq =24V, V=5V, C;=50pF | 4 4 i mA

DC DRIVE CHARACTERISTICS - DISPLAY, GPIO

(Under Normal Operating Conditions Unless Noted Otherwise)

| T o,
Parameter _ OQutput Pins ; DC Test Conditions Min : Min : Units
Output Drive: HSYNC, VSYNC VourVa =24V, V=5V, C =50pF 127 12 mA
__________________ PCLK Vw‘[‘—Va‘—z 4V VCC—SV CL—SOPF _8 8 mA
'VIDO-7, KEY, GPI02-3, GPIO5-7 Var=Vo =24V, V=5V, C;=50pF <4 4 mA

DC DRIVE CHARACTERISTICS - CLOCK

(Under Normal Operating Conditions Unless Noted Otherwise)

Iy Ia. |
Parameter | Qutput Pins " DC Test Conditions Min ; Min : Units
Output Drive MCLK Vour=Vo =24V, V=5V, G=50pF: -2 2 : mA
XTALO Vo=V =24V, V=5V, C,;=25pF -1 1 'mA
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L “ | l- : Electrical Specifications

DAC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol : Parameter Notes Mn | Typ | Max : Units
fuax  iClock Rate - i = 85 MHz
""""""" DAC-10-DAC Correlation ~ :See Note 1 - = 5 %
DAC-to-DAC Crosstak - | TBD - dB
Output Skew See Note 2 - i - 2 ns
Output Settling Time See Note 3 - 13 - ns
Output Rise / Fall Time 10% to 90% - - 5 ns
. Comparator Sensitivity - 50 - mV
""""" Output Current See Note 4
White referenced to Black - - 30 mA
Black referenced to Blank - - 50 HA
Blank Level 0 - 50 | pA

Note:  Monotonicity is guaranteed by design.

Unless otherwise specified, Analog Output Load = 50Q, 30pF.
Note1: 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 = 383Q2, LOAD = 509, <10pF.

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

Revision 1.0 161 Preliminary 64310




AC TIMING CHRACTERISTICS - EXTERNAL CLOCK TIMING

Symbol ; Parameter Notes . Min Typ | Max i Units
Tc CLK Period 65 MHz extermnal VCLK 15.38 - - nS
Ty CLK High Time o 0.45T. - » 0.55T nS
Tq CLK Low Time 045T. | - 0.55T, : nS
Ty iMCLK Period 65 MHz extemal MCLK 15.38 - - nS
Tyy MCLKHighTime 045Ty = - | 055Ty | nS
Tyy. {MCLK Low Time 045Ty, . - | 0.55T, . nS
Tge Clock Rise / Fall ' - - 4 nS
Trer iReference Clock Period Reference clock for internal symhes1zer 50 69.8 100 nS
Tc
TcH TcL
VCLK - \ !_'_
™
T™MH T™ML
MCLK e /-
(  External Clock Timing s
AC TIMING CHARACTERISTICS - RESET TIMING
Symbol : Parameter :Notes Min Typ Max___ Units
TroR Poweronto RESET/RESET# activedelay: . . . = o B S
TrReEs RESET /RESET# Pulse Width F 64T™M - - nS
Tcsu_ Configuration setuptime 20 - - ns
Tcup _Configuration hold time 5 - - nS
vcce (+5V)
TPOR
(VL) RESET TRES X
4
(PCI) RESET# /
Configuration Lines Tcsu TCHDJ
MAD 15:0 \* D/

Reset Timing

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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C l"lll": Electrical Specifications
64310 AC TIMING CHARACTERISTICS - PCI BUS FRAME
Symbol ; Parameter Notes Min Max | Units
Tgrs FRAME# Setup to CLK 7 - | nS
Tems | C/BE#(3:0] (Bus CMD) Setup to CLK 7 - | nS
Temp  C/BE#[31:0] (Bus CMD) Hold from CLK 2 - . nS
Tggs C/BE#[3 0] (Byte Enable) Setup to CLK 7 - nS
| Tpey | C/BE#{3:0] (Byte Enable) Hold from CLK 2 - S
Taps iAD[31:0] (Address) Setup to CLK 7 - nS
Tapy_ AD[31:0] (Address) Hold from CLK 2 - | oS
Tpas AD[31:0] (Data) Setup to CLK 7 - . nS |
Tpay AD[31:0] (Data)Hold fromCLK 77 2 - . oS
Trzy | TRDY# High Z to High from CLK ~ 11 | oS
‘Try TRDY#Active fromCLK T - 11 =S
Try TRDY# Inactive from CLK - 11 | nS
‘Tryy TRDY# High before High Z 1 1 | CK
Tpzy  DEVSEL# High Z to High from CLK - 11 | =S
Tpg DEVSEL# Active from CLK  § - 11 . nS
| Tpy DEVSEL#Inactive from CLK - 11 | nS
‘Tpyz DEVSEL#Highbefore Highz | 1 1 CK
Trps (Read Data Setup to TRDY# Active 7 - nS
‘Trpy Read Data Hold from TRDY# Inactive 7 2 . - | nS
Tisc IRDY# Setup to CLK 7 - nS
Tge IRDY#Holdfrom CLK 7 2 - &S
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S AW AWAW AW AW AW
TFRS
FRAME# BZ (" ——__Bu_HiZ
* l // ’I\lmagsomd
oM M ¢ > ToEs
C/BE#[3:0] %@omman* Byte Enables z Byte Endbles Tmfa‘:somdm'z
T T R&ii TDAS TDAH
AD[31:0) H&—LAddress ﬁgéd( Data ;’; Daia Busmzli-z
< Tps — TmH
TTZH THL Ty Tz
> <>
Tisc | THC
IRDY# %WW ‘_}—w
Tozn, | TOHL Tow TOHZ

HiZ B :1%
DEVSEL# e — /

PCI Bus Frame Timing

Note: The above diagram shows a typical PCI bus read cycle which requires a bus turn-around cycle between address output and data
input on AD31:0. PCI bus write cycles do not require this bus turnaround cycle so the write data is available from the bus
master immediately after address output (in clock cycle 2 instead of clock cycle 3).

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 6SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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64310 AC TIMING CHARACTERISTICS - PCI BUS STOP

Symbol | Parameter ‘Notes Min P Max Units
Tz  STOP# High Z to High from CLK -~ 1l ns
Tgy STOP# Active fromCLK e - 11 ns
Ty STOP#Inactive from CLK - 11 ns
TSHZ STOP# High before High Z 5 1 1 CLK

CLK y //_/t__\_/—

TszH TSHL TSLH Tsuz

sTop# L% # Ja N

"

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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Symbol | Parameter Notes Min__ Typ : Max ' Units |
Tacyy, Local Bus Clock Cycle Tame SOMH: 20 ns
Tqx Local Bus Clock Low Time Duty Cycle 45/55 9 10 11 ns
Tqxu Local Bus Clock High Time Duty Cycle 45/55 9 10 | 11 | ns
Typs Delay from Address Valid o LDEV# 0 - 20 s
Ty LDEV#Inactive from Address Not Valid | 0 =20  ns
Tynes /ADS# Setup to BCLK rising edge 4 — .~ ns
Tapsg :ADS# Hold from BCLK rising edge 5 - - ns
T,s Address, M/IO¥, R/W# Setup to End of T1 I R - i ns
Tyy Address, M/IO#, R/W# Hold from Endof TI Tqu*8 - | — | ns
Trps LRDY# Setup Time from Start of final T2 ’ 18 - - ns
Tgoy LRDY#Hold Time from Endof 2. . 0 - 15 | ns
Tegps RDYRTN#Setup Time toEnd of final T2 18 - | - | ns

Trgro RDYRTN# Hold Time from End of final T2 - 0 ~ 15 | ns
TDRS Read Data Sctup Time to End of final T2 18 — - ns
TDR}; Read Data hold Time from End of final T2 0 - 15 ns
TDWS Write Data Setup Time to End of first T 18 - - ns
Towy i Write Data hold Time from End of final T2 _____ 0 - 15 ns

Note: Electrical specifications contained herein are preliminary and subject to change without notice.
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M/IO#, W/R# %( Valid Address, M/IO# W/R#

[{4

- TiDS Tipa
LDEV# ”
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/L > TRDS <> TRDH
LRDY# " N )4
17 TRRDS TRRDH
— W ——_ o
TRRDS~ TDRS | <« TORH—»]
Read Data ZZZ7Z A Valid Read Data
— Tows +—={ Town
Write Data ZZ/////2 Z, Valid Write Data

64310 VL Bus (486 Local Bus) Timing )
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Wy ' S Electrical Specifications
AC TIMING CHARACTERISTICS - DRAM READ/WRITE TIMING
L MCLK Frequency (MHz)
_____________________ 720 | 643 | 529
___________ ) DRAM Access Time
Symbol : Parameter Min Max -6 -7 -8 Units
Tre iRead/Write Cycle Time ITy-S - 120.0 @ 135.1 | 165.1 | ns
Tras 'RAS# Pulse Width (Min) ST 5 SeeNotel 644 | 728 | 89.5 | ns
Tgp RAS#Precharge 4T)-5 - 506 | 573 i 70.6 @ ns
Tcgp | CASH to RAS# precharge 4Ty, 7 - 486 | 553 | 68.6 . ns
""" Tesy | CAS# Hold from RASH# 5Ty-5 - 634 | 728 | 885  ns
Trep [RAS#to CAS# delay 3Ty-5 367 | 417 | 51.7 | ns
"""""""""""""""""" 3Ty+5 | 467 = 517 617 | ns
Tpsy [RAS#Hold from CAS¥ 2Ty-S - 228 | 26.1 | 328 | ns
Tep iCAS#Precharge L Ty3.9 - 100 117 150 | ns
Teas (CAS#Pulse Widh M5 - 228 © 26.1 | 32.8 | ns
Twp (WE#Pulse Widh | M5 - 228 261 @ 328  ns
Tasg ROW Address Setup to RAS# (BTy/2-15 - -150 | -150  -150 | ns
Tusc Column Address Setup to CAS# (Tw2-15. - | -150  -150  -150 | ns
Tgay ROW Address Hold from RAS# | Ty3.9 - 39 0 39 0 39 | ns
Teay Column Address Hold from CAS#  ((3T/2)-5.8 - 58 | -58 | -58 | ns
Tcac iData Access Time from CAS# | - 2Ty78  -18 @ -78  -1.8 | ns
T,s  Data Access Time from Column Address - 3Ty 117 -117 | -11.7 | -1L7 | ns
Tgac Data Accesstime from RAS# | — 5STyS | -50 | 50  -50 | ns
Tsc Write Data Setup 10 cas¢ TM-:/ ) - -7.0 -7.0 -7.0 ns
Tpge | Write Data Hold from CAS# (BT/2)-58 - 58 58 | 58 : ns
Ty CAS#CycleTime 3Tyl - 47 17 17 ns
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 = 7T70T) if the BitBlt Engine is given full
memory bandwidth. This depends on other events which have higher priority including refresh cycles and display update.
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TrC »
1 TRAS > ie— TRP —P
RAS# X Y
TCRP» ¢—TRCD
CAS#
TASR | | TRAH TCAH TASC TcaH TASR j¢—
» TASC
TAaA
WE# <— TCAC —»! Tcac >
‘ {&———TRAC———W , )
Data High Z Read High Z E High Z

DRAM Page Mode Read Cycle Timing

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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rTcm:* 4—TRCD
CAS# %
TASR TASC|| Tcan TCAH TASR
j—> j» TASC
Tws Twp
wer V00000 I
Tpsc TDHC_ Tosc TDHC

RAM Page

Mode Write Cycle Timing

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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______________________ MCLK Frequency (MHz)
72.0 643 . 529
______ DRAM Access Time
Symbol | Parameter Mn | Mx -6 -7 -8 Units
Taqmr RAS to CAS delay STy—6 | - 634 | 71.8 | 885 | ns
Tesg | CAS to RAS delay DTS - 203 | 236 | 303 | ns
TRAS RAS pulse width T STy - 644 = 728 @ 895 | ns

o TN\

(| CAS-Before-RAS (CBR) DRAM Refresh Cycle Timing b

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

Revision 1.0 171 Preliminary 64310




CHIFES ® Electrical Specifications

AC TIMING CHARACTERISTICS - CRT VIDEO TIMING

Symbol | Parameter ‘Notes . Mm Typ | Max | Units
Typs PCLK Setup to P7:0, BLANK# ‘PCLK = 45MHz 3 - 19.2 ¢ ns
Typu PCLK Hold from P7:0, BLANK#  PCLK = 45MHz 3 - 19.2 | ns
Tsyn HSYNC, VSYNC delay from PCLK - - 40 | ns

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

PCLK 7
<LYDH, TviDs
P7:0, BLANK#
TSYN
HSYNC, VSYNC %
(" CRT Video Data and Control Signal Timing b

AC TIMING CHARACTERISTICS - VIDEO OVERLAY INPUT TIMING
Symbol | Parameter ‘Notes Min | Typ  Max | Units

Tys KEY, VID15:0 Setup to PCLK rising edge 15 - - ns

Tyy KEY, VID15:.0 Hold from PCLK rising edge | 0 - - ns
Note: Output load on PCLK = 30pF

VIDIS0 .

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