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Electrical Specifications

65548 ABSOLUTE MAXIMUM CONDITIONS

Symbol Parameter Min Typ Max Units
P,  Power Dissipation - - 1.8 W

Voo Supply Voltage S5 - 7.0 \
V,  Input Voltage o b5 = V05 Vo
Vo  Output Voltage -0.5 - Veet0.5 \Y
Tgrg  Storage 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.

65548 NORMAL OPERATING CONDITIONS

Symbol Parameter Min Typ Max Units
Voe  Supply Voltage (for 5V operation) 4.5 5 5.5 \Y
Vee  Supply Voltage (for 3.3V operation) 31 33 36 V|

_’f:thmbiem Temperature 0o - 70  °C |
65548 DAC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol Parameter Notes Min Typ Max  Units
Vo  Output Voltage Io<10mA 1.5 - - \%

I, OutputCument "~ Vo<IV@375QLoad 21 - -  mA

T FullSeale Emor T T T 07 o T ts T g
DAC to DAC Correlation 77 2721 T e

"~ DAC Linearity - T B S K.
Full Scale Settling Time T T LT 27T 28 s
Rise Time T 10% t0 90% - - 6 nS
Glitch Energy S - - - 200 pVsec
Comparator Sensitivity 7 - - 1) - mV

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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é.l'ill':® Electrical Specifications
65548 DC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol Parameter Notes Mn Typ Max  Units
Iccgs Power Supply Current (°C, 5.5V, MCLK=75 MHz, DAC on 7% - TBD TBD mA
“Tecos  Power Supply Current  0°C, 5.5V, MCLK=75 MHz, DACofft+ = - TBD TBD mA
Iocg; Power Supply Current 0°C, 3.3V, MCLK=75 MHz, DAC on 1 - TBD TBD mA
“Iocos  Power Supply Current O, 3.3V, MCLK=75 MHz, DAC off ¥ - TBD TBD mA
Iocsn Power Supply Current (°C, 3.3V, Standby, SelfRefresh DRAMs+ - TBD TBD HA
eess “Power Supply Current (°C, 3.3V, Standby, SlowRfsh 32KHZin -  TBD TBD A
[ I.csg  Power Supply Current O°C, 3.3V, Standby, SlowRfsh XTALIin -  TBD TBD A
I Input Leakage Current -100 |, - +100 uA
o I& "Output Leakage Current High Impedance -100 - +100 uA |
Vp  Input Low Voltage All input pins -05 - 0.8 v
Vg InputHigh Voltage Al input pins 20 - V05 Vv
Vir Input Switch Point All inputs except RESET# & STNDBY# - 1.4 - \%
Vhys Input Hystercsm " RESET# and STNDBY# - %015 - v
VoLs  Output Low Voltage Under max load per table below (5V) - - 0.5 v
Vo3 OutputLow Voltage  Under max load per table below (3.3V) - - 05 \Y
Vous Output High Voltage ~ Under max load per table below (5V) 2.4 - - A%
Vous  Output High Voltage  Under max load per table below (3.3V)  0.7x Vec - - vV

65548 DC DRIVE CHARACTERISTICS

(Under Normal Operating Conditions Unless Noted Otherwise)

LSymbol Parameter

Pins

DC Test Conditions Min Units

Iy Output Low Drive H/VSYNC, LDEV#, LRDY#, ROMCS# Vour=Voy, see notet 11 12 mA
- _ FLM, LP, M, P0-15, SHFCLK, D0-31 Vo=V, seenotetit 8 mA
B 'ENAVEE,ENAVDD,ENABKL,ACTI V=V, seenotettt 8 mA
RASA#, CASAH/L#, WEA#, PAR, BLANK# V1=V seenotetit 4 mA

) ' RASB#, CASBH/L#, WEB#, OEAB#, AA0-9 V=V, seenotettt 4 mA
- RASC#, CASCH/L#, WEC#, OEC#, CA0-8 'iVOUT-VOLseenoteTTT 4 mA]
All other outputs 'VOUT‘VOL see notettt 2 mA

Iy _ Output High Drive H/VSYNC, LDEV#, LRDY#, ROMCS# Vour=Von, see notetf 12 mA
o FLM, LP, M, P0-15, SHFCLK, D0-31 Vour=Voy see notettt 8 mA
" ENAVEE, ENAVDD, ENABKL, ACTI Vour=Voy, sec notettt. 8 mA |

RASA¥#, CASAH/L#, WEA#, PAR, BLANK# V=V, seenoteftt 4 mA

'RASB#, CASBH/L#, WEB#, OEAB#, AA0-9 Vg, =Voy seenotetit 4 mA

" RASCH,CASCHI/L#, WECH, OECH, CAO-8 V=V seenotettt 4 mA
Al ot_};e;‘ozliputs ) S ﬂvoiJ:I=V0H, seé—r—loteﬁ:f- 2 mA |

Note: tMeasured with all chip inputs driven to inactive levels and outputs not connected (or connected to typical external loads).
Note: 11640x480x8bpp, TFT panel (for power data for other configurations, contact Chips and Technologies in San Jose, California)
Note: t1+IOL & IOH drive listed above indicates 5V low drive (Vcc=4.5V) and 3.3V high drive (Vcc=3V), as programmed via XR6C bits 2-5.

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 75MHz.
Electrical specifications contained heremn are preliminary and subject to change without notice.
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S © Electrical Specifications

65548 OUTPUT DRIVE CAPACITY

Note: Please refer to Pin List section for the drive capacity and maximum output load of individual pins.
See pages 27-31.

65548 AC TIMING CHARACTERISTICS - REFERENCE CLOCK

Symbol Parameter Notes Min Typ Max Units
__I&EE___E#QF"C? frequency — o A(AiIOQ me) o 14.3«1818 - MHz
| Trep Reference Clock Period = o MPrge 7 S08U® - nS
Tiy1 Trer Reference Clock Duty Cycle 25 - 75 %
TREF !
TH | }
e
Reference Clock Input ____/,_N__/(

( Reference Clock Timing '

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.

Revision 1.0  8/16/95 258 Preliminary 65548
209611b 000836k 512 BB




Electrical Specifications

65548 AC TIMING CHARACTERISTICS - CLOCK GENERATOR

VCLK e 7

MCLK ;‘IF_L__,L

»

( Clock Timing b

Symbol Parameter Notes Min Typ Max Units
T. VCLK Period (5V) 80 MHz 12.5 - - nS
T. VCLKPeriod 3.3V) 80MHz 12.5 - - nS
Tyy MCLK Period (5V) 75 MHz 13.33 - - nS
Ty, MCLK Period 3.3V) 75MHz 1333 - 27 ns

Tc >
_

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.

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

65548 AC TIMING CHARACTERISTICS - RESET

Symbol Parameter Notes Min  Max  Units
Tpr  Reset Active Time from Power Stable  See Note 1 5 - mS
 Tops Reset Active Time from Ext. Osc. Stable See Note2 - - -
| Tgpgs  Reset Active Time with Power Stable ~ SeeNote3 2 - mS
" Tgr  Reset Active Time from Standby ~ See Note 4 2 - mS
Tger  Reset Rise Time Reset fall time is non-critical - 20 nS
m.’l"ﬂR—sﬁow*Re”s;t Active to Output Float Delay - 40 =S
Togy Configuration Setup Time See Note 5 20 - nS
“TCHD ’Conﬁgumtion Hold Time T I T

Note 1: This parameter includes time for internal voltage stabilization of all sections of the chip, startup and stabilization of the
internal clock synthesizer, and setting of all internal logic to a known state.

Note 2: The external oscillator input is required. LCLK in Local Bus and CLK in PCI Bus modes should have the normal operating
frequency during reset. The 65548 should see a minimum of 10 clocks before the inactive edge of Reset#.

Note 3; This parameter includes time for the internal clock synthesizer to reset to its default frequency and time to set all internal logic
to a known state. It assumes power is stable and the internal clock synthesizer is already operating at some stable frequency.

Note 4;: STNDBY# pin must be high when RESET occurs to properly reset the chip. On the other hand, RESET# can be pulled low
during Standby mode without affecting Standby mode.

Note 5: Setup time 1o latch the state of the configuration bits reliably into XR01, XR6C, and XR74 is specified by this parameter.
Changes in some configuration bits may take longer to stabilize inside the chip (such as internal clock synthesizer-related bits
4 and 5). It is therefore recommended that configuration bit setup time be TRES (2mS) to insure that the chip is in a
completely stable state when Reset goes inactive.

Reset with Chip Operating

Initial Power-Up Reset Power Stable
vee -/f T 4
" —b " le—Tors

LCLK,CLK,
14.318 MHz __W Stable

STNDBY#
TSTR — // TRES >

RESET# p X P
TRSR —»| TRSR
Tesu | TcHD Tesu | TaHD
Inputs CFGO-15 J/ ‘

—>

Bus Ouput Pins )

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 75MHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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fESE B ENULINN® Electrical Specifications

Wik

65548 AC TIMING CHARACTERISTICS - LOCAL BUS CLOCK (40 MHz)

Symbol Parameter Notes Min Max  Units
T,p Local Bus Clock Period (40MHz)f 0.1% stability at 2.0V / 0.8V 25 25 nS
T, Local Bus Clock High Time ) - 8 - oS |

T,y Local Bus Clock Low Time T ) 8 -  nS
T, Local Bus Clock Rise Time ST T T
‘T, Local Bus Clock Fall Time T - 2 &S
—  Local Bus Clock Slew Rate I T T
Tegrs CPU Reset Setup Time to Local Bus Clock  For 2x Clock Sync 2 - nS
Tegy CPU Reset Hold Time from Local Bus Clock For 2x Clock Sync ' s - nS |

Note: 1 VL-Bus timing is compatible with VL-Bus Specification 2.0. 50 MHz VL-Bus operation assumes BVCC and IVCC both at
5V. VL-Bus operation at 3.3V is limited to 40 MHz (refer to the VL-Bus 2.0 specification for 33 MHz timing details).

Note: The typical input capacitance on LCLK is 10pF.

LCLK

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 75MHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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I Electrical Specifications

CHira

65548 AC TIMING CHARACTERISTICS - LOCAL BUS INPUT SETUP & HOLD (40 MHz)

Symbol Parameter Notes Min Max Units
Taps Setup Time - A2-31, BEn# M/IO#,W/R# 6 - nS
T,gs Setup Time - ADS# " 6 - =S

Tpws Setup Time - DO-31 (Write) 6 - 1S

| Tpgs Setup Time - RDYRTN# ) 5 - nS
Tapy Hold Time - A2-31,BEn#,M/IO# W/R# 2 - nS

T, Hold Time - ADS# 2 - =nS

“Tpwy  Hold Time - DO-31 (Write) ’ 2 - &S

[ Tppy Hold Time - RDYRTN# . 2 - S

LcLK  / \ / \ / \

JToWs,  Towd .

D31-0 (Write) X ! X
j‘IBBh;_____TPRH:__ _____ >

RDYRTN# X | X
TASSpe A,

ADS# X . X

BEn#, A31-2 o T
n#, A31- .
M/IO#, W/R# A A

(' Local Bus Input Setup & Hold Timing b

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are prelimmary and subject to change without notice.
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C""lr:@’ Electrical Specifications

65548 AC TIMING CHARACTERISTICS - LOCAL BUS OUTPUT VALID (40 MHz)

Symbol Parameter Notes Mn Mx Units
Tpay Bus Clock to Output Valid - DO-31 (Read) 3 14 nS
"Tppy -Bus Clock to Output Valid - LRDY# ' ) 3 13 nS

LCLK _/—\__%__\—._/——\._

oo e >
TDAV gmin_,' max !

D31-0 (Read) Valid N X X Valid N+1
TROV & min 5 ek g

LRDY# Valid N X X Valid N+1

(' Local Bus Output Valid Timing '

65548 AC TIMING CHARACTERISTICS - LOCAL BUS FLOAT DELAY (40 MHz)

Symbol Parameter Notes Min Max Units
Tpap :Float Delay - DO-31 (Read) - 18 nS
Trpr ‘Float Delay - LRDY# - Driven h—igh before floating N nS

LcLk [/ \ /Z \ / \

1 S e

h TDAF
D510 (Rest) TS O\

; < - » TRDF

'

(' Local Bus Output Float Delay Timing '

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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\ n ' r : Electrical Specifications

65548 AC TIMING CHARACTERISTICS - VL BUS LDEV# (40 MHz)

Symbol Parameter Notes Mn Typ Max Units

Typv Address to LDEV# change 3 - 20

nS

BEn#, AD31-2, ,
M/IO#, W/R# m Valid_ K
l-— TiDv —» TiDy —»
LDEV# \

( VL-Bus LDEV# Timing '

65548 AC TEST CONDITIONS
Symbol Notes 3.3 Volt Signaling S Volt Signaling Units
Vce  Supply Voltage 3.1 5.5 \Y
Vigst All AC parameters 04 Ve 1.5 \Y
Vo Input low voltage (10% of Vcc) 0.1 Vo (Min) - v
Vg Input high voltage (90% of Vcc) ' - 0.9 Ve (Max) 2
Tg  ‘Maximum input rise time (3/5'.5V) 3 3 nS
Tg  Maximum input fall time (3/5.5V) - 2 2 ns
«! —»
| |
Tester Inputs VTEST | VIEST |
|
4 A\
7 VTEST ‘ VIEST Ne—
—»
Yo N —\
VH }TF VH
Tester Outputs Vi ! [/
07T - d
— ——

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.

Electrical specifications contained herein are preliminary and subject to change without notice.
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65548 AC TIMING CHARACTERISTICS - PCI BUS FRAME (33 MHz)
Symbol Parameter Notes Min Max  Units

Ters FRAME# Setup to CLK 7 - nS
Tems C/BE#[3:0] (Bus CMD) Setup to CLK 7 - nS
Teyy C/BE#{31:0] (Bus CMD) Hold fromCLK o 2 - nS
| Tgps C/BE#[3:0] (Byte Enable) Setupto CLK 7 - nS
[ Tgey  C/BE#[3:0] (Byte Enable) Hold from CLK 2 - nS
T,ps AD[31:0] (Address) Setup to CLK 7 - nS
Topy ADI31:0] (Address) Hold from CLK 2 = ns |
Tpss ADI31:0] (Data) Setup to CLK ST - 7 - ns
Tpay ADI[31:0] (Data) Hold from CLK 2 - nS
Tpap AD[31:0] (Data) Valid from CLK ) - 11 nS
Trzy TRDY# High Z to High from CLK - 11 nS
Try TRDY# Active from CLK - 11 oS
Ty TRDY#Inactive from CLK 2 11 nS
Trz TRDY# High before High Z T 11 ax |
Tpz DEVSEL# Active from CLK - 11 nS
Tpyy DEVSEL# Inactive from CLK 2 1 nS
Tpyz DEVSEL# High before High Z 1 1 COK
Tisc IRDY#Sewp to CLK o ) s
Tyyc IRDY# Hold from CLK 2 - nS

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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Electrical Specifications

| |
TFRS !
iz (> Bus_ Hi-Z
FRAME# Hidey ™ I /—’W

TcMs TcMH ’TBEH

. > e Ties /f Bus_Hi-Z
C/BE#[3:0] HiZ— Qom“nan | Byte Enlables ", | Byte Endbles }m——mm—=
——//— Tumaround
TADS| TADH Toad | Tpay
<5 - j— >
. -7 Rﬂ / L Bus Hi-Z
Read AD[31:0] }l__< Address — N Read Data f=—rerre=
TADs | TADH |Jpas ToaH
. Hi-Z T Doy Bus HiZ
Write AD[31:0] ‘——(AddressX Write Data| K Write Data)‘Turf;Zun?' £
Ty, (Tl Tz
. > 11 | T | —
Hi-Z Bus /4 4 W
TRDY# Turnaround L'—J‘
Tisc , THC.
RO s |
Toin Towz
Turnaround A }

Note: The above diagram shows a typical PCI bus cycle. PCI bus read cycles require a bus turn-around cycle between address output
and data input on AD31:0. PCI bus write cycles do not require this bus tumnaround 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: Only consecutive active byte enables [BE(3:0)] are supported for both memory and IO accesses.

Note: Unless otherwise specified, specifications above apply 1o both 5V & 3.3V operation & memory clock is assumed to be 75MHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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L- " ' r: ® Electrical Specifications

65548 AC TIMING CHARACTERISTICS - PCI BUS STOP (33 MHz)

Symbol Parameter Notes Min Max Units
TSZH STOP# High Z to High from CLK - 11 nS
Ten 'STOP# Active from CLK ' ‘ - ) 11 ' nS
‘Tsy STOP# Inactive from CLK R -1 ns
'Tgyy, ISTOP# High before High Z o ' T | - CLK

CLK 4’]!_—\_/ , f \ /
t Tszn

| ” TsHL TstH TsHz ;
STOP# High Z * y ;

/f
( PCI Bus Stop Timing )

65548 AC TIMING CHARACTERISTICS - PCI BIOS ROM

Symbol Parameter Notes Min Max Units
Trog 'ROMOE# Active from CLK - 40 nS

Note: PCI BIOS ROM timing is derived from the PCI bus clock. Timing sequences are fixed assuming the use of widely-available,
low-cost, typical industry-standard EPROMs. Timing specifications and performance of BIOS ROM memory accesses are
non-critical since PCI BIOS ROM data is always shadowed into high-speed system memory prior to execution of BIOS code.

7 CLK 7 CLK 7 CLK 7 CLK

CLK_I_LJI"IP"IF‘Irﬁr"lWr‘Ir”'IruuL
///4//////////////////////////////////////////////////////////4

ROMOE f Tmﬂl'
ROMA 5 { Byc0Add X Bye 1Add X Bye2Add X Byte 3 Address D

TRDY# E | : l-
( PCI BIOS ROM Timing )

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 75MHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65548 AC TIMING CHARACTERISTICS - DRAM READ / WRITE

Symbol Parameter

Notes

RC _liead/\r\"nte ?yclg Time

Tras  RASH#Pulse Width

CTep RAS# Precharge

Tcrp CASH# 10 RAS# Precharge

| Tcsu CAS#Hold from RAS#

Trep RAS# to CAS# Delay
Trsy RAS# Hold from CAS#
“Tcp CAS# Precharge

Tcas CAS# Pulse Width

Tpg Write Data Setup to CAS#

Tc CAS Cycle Time

Tws WE# Setup to CAS#

TWP WE# Hold from CAS#

T,sr ‘Row Address Setup to RAS#
T,sc Column Address Setup to CAS#
Tgay Row Address Hold from RAS#
Teay Column Address Hold from CAS#
Teac Data Access Time from CAS#

" Tpy  Write Data Hold from CAS#

Tpep=3, Trp=3 (Reset)
Trep=3, Trp=4 (Normal)

Trep=4s Tp=3
Trep=4, Trp=4
XRO05([3]=0 (T p=3 Clks) (Default)

XRO05[3}=1 (TRCD£4 Clks)

'XR04[4]=0 (Tgp=3 Clks)

XR04[4]=1 (Tgp=4 Clks) (Default)
XRO04[4]=1 (Tgp=4 Clks) (Default)

'XR04[4]=0 (Tgp=3 Clks)
"XRO5[3}=0 (Tgp=3 Clks) (Default)
'XRO5[3)=1 (Tpcp=4 Clks),(4Clk CAS)

XRO05[3]=0 (Tgp=3 Clks) (Default)

'XRO5[3]=1 (Tpep=4 Clks)

"XRO05[2-1]=0 (3Clk CAS) Std

XRO05[2-1]=0 (3Clk CAS) EDO
XRO05[2-1]=1 (4Clk CAS) Std
XR05[2-1]=1 (4Clk CAS) EDO

'XRO5[2-1]=0 (Tgcp=3 Clks) Std

XRO05[2-1]=0 (Tgep=3 Clks) EDO
XRO5[2-11=1 (Tgep=3 Clks) Std

"XR05[2-1]=1 (Tgp=3 Clks) EDO
" XRO5[2-1]=0 (Tgep=4 Clks) Std

XRO05[2-1]=0 (Tgep=4 Clks) EDO
XRO5[2-1]=1 (Tgep=4 Clks) Std

'XRO5[2-1]=1 (Tgp=4 Clks) EDO
'XRO5[3]=0 (Tgp=3 Clks) (Default)

XRO5[3]=1 (Tgep=4 Clks)

"XRO5[3}=0 (Tgp=3 Clks) (Default)

XRO05[3]=1 (Tgep=4 Clks)

Note: The minimum Tp 4 g is 8 clocks for a 2 CAS page mode cycle. Without page mode it is 5 clocks.
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Electrical Specifications
Min Maxx Units
ITTm-2 - nS
12Tm-2 - nS
12Tm-2 - nS
13Tm-2 - nS
8Tm-2 - nS
9Tm-2 - nS
3Tm-3 - nS
4Tm-3 - nS
4Tm-5 - nS
3Tm-5 -  nS|
5Tm-2 - nS
6Tm-2 - nS
3Tm-5 - nS
4Tm-5 - nS
2Tm-5 - nS
Tm-2 - nS
2Tm-5 - nS
Tm-8 - nS
2Tm-9 - nS
Tm-2 - nS
Tm-2 - nS
- 2Tm-5  nS

- 25Tm-5 nS

- 3Tm-5 nS

- 35Tm-5 nS

- STm-2 nS

- 55Tm-2 nS

- 6Tm-2 nS

- 6.5Tm-2 nS

- 6Tm-2 nS

- 6.5Tm-2 nS

- TTm-=-2 nS

- 75Tm-2 nS
Tm-9 - nS
" 2Tm-9 ° - " nS
" Tm-2 - " nS
T 3Tm-1 - nS
Tm-5 - nS |

" 2Tm-5 - nS
2Tm-5 -  nS|
Preliminary 65548




Electrical Specifications
< TrC id
. TrAs > ¢—— TRp —
RAS# \ y #
(tTCRP—» —TRCD—»¢——————TPC———P{{¢—— TRSH—> |
’ Tcas
CAS# Z 1

TcsH
TASR || TRAH

Tcp—» 44— TcAS j }

| .Tcan TASC TCAH

| TASR fe—
L+ Tasc
WE# —TCAC—» Tcac in—»
——TraAC—— >
Data High Z Read ) HighZ Read High Z

(" DRAM Page Mode Read Cycle Timing )

I‘IAiR, TA;E Tcal Tasc el TcaH TASR
Address % Row % Column Column Row
Tws TWH
e 70 1 Z
TS jeb e 12H TDS o> jo 12H

(. DRAM Page Mode Write Cycle Timing '

Note: The above diagrams represent typical page mode cycles. The number of actual CAS cycles may vary.

8/16/95

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65548 AC TIMING CHARACTERISTICS - DRAM READ /MODIFY / WRITE

Symbol Parameter Notes Min Max Units
TRRMW RAS#Pulse Wldth XR05[3]=0 (Typ=3 Clks) (Default) 16Tm-5 - nS
T XROS[3)=1 (Tpcp=4 Clks) ’ 17Tm 5 - nS
f@w“a&"sﬁﬂs?ﬁ?dtﬁ ST T Y V. S
Tywp Col Address to WE# Delay XROS[3)=0 (Tpp=3 Clks) (Defaul) = 6Tm-8 - 0S|
S "XRO5[3)=1 (Tpep=4 Clks) ~ TTm-8 - =S
Tpwp RAS#1to WE#Delay " XROS[3]=0 (Tpp=3 Clks) (Defaul) ~ 7Im-5 - 1S
- mosiij'lcrkm_i'ﬁk?) " 8Tm-5 - nS
Tepwp CAS#Precharge to WE# Delay "STm-5 - nS
'T;;“"diﬁ{)hi Tumoff Delay from OE# - - ' " - " Tm &S
Togw OB# Write Data Delay ' ) ‘ " Tm+3 - ns]
Tom OE#ReadDataDe]ay " XRO5[7}=0 (Std DRAMS) - 2Tm-5 1S
- "XRO5[7}=1 (EDO DRAMs) - 3Tm-5 =S
T " 'XROS[1]=1 (4 Clk CAS) " _  3Tm-5 =S
TRRMW >
RASE X /
Tcre |, TRCD Termw TP TCRMW R
CAS* 2 - £\ f
TAsrR TR.:H Tasc TCAHH Tasc TCAHN
Address m Row Columnmagﬂumn Row
TrRWD Tawp > < TcrwD >
WE# g \_ /] \ _/
Tcac—»  fe— Tcac—»  j—
OE# _} K \ /
TOER —» 1&— TOER —» {¢—
— Toew | —»
i,
Data { Read){ Write Jmmme—e{ Read){ Write )

(T DRAM Page Mode Read Modify Write Cycle Timing )

Note: The above diagrams represent typical page mode cycles. The number of actual CAS cycles may vary.

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 75MHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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Electrical Specifications

65548 AC TIMING CHARACTERISTICS - CBR REFRESH

Symbol Parameter Notes Min Typ Max  Units
T RAS#to CAS# Delay STm-5 - - nS
Ty CAS#to RAS# Delay Normal Operation Tm-2 - - nS
7 Standby Mode B "2Tm-5 - - 0§
"Tpas RAS#Pulse Width I T T T sStm-s T - - nS

RAS# ’5 L \

CAS# —'W

Tcsr | [TCHR

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

65548 AC TIMING CHARACTERISTICS - SELF REFRESH

Symbol Parameter

Notes

Min Typ Max Units

TcPN
CAS# % /7

/e
High Z
fe #

Dout

Address 7, 7777770

'Self-Refresh DRAM' Refresh Cycle Timing

Trass RAS# Pulse Width for Self-Refresh 100 - - us
_Trp RAS#Precharge XRO4[4]=0 (Typ=3 Clks) 3Tm-3 - S
XR04[4]=1 (Tgp=4 CIks) (Default) 4Tm-3 - nS
Trps RAS# Precharge“f_of_SéVlf-kefreshm' - 7 777 10Tm - - nS
Tgpc RAS#to CAS# Delay ‘ "3Tm-5 - - 1S
mTGSRCAS#to RAS#Delay i i Normal Operation Tm-2 - - =S '
Standby Mode 2Tm-5 - - nS
T CAS T . T
Tepn CAS# Precharge Tm-5 - - nS
Trr > TrASS N TrPS >
RAS# i X \
'I.RPC' TCSRv /;/ ‘ TCHS VL

Note: Upon exiting self-refresh mode, the 65548 will perform a complete set of CBR refresh cycles before resuming normal DRAM

activity. The duration of the burst refresh will equal the panel power sequencing delay, programmed in XR5B bits 7-4.
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C""n l l' : @ Electrical Specifications
65548 AC TIMING CHARACTERISTICS - VIDEO INPUT PORT TIMING

Symbol Parameter Notes Min Max  Units
Tpys ' Video Port Input Data Setup to PCLK out PC-Video Mode 12 - nS

Tpyy Video Port Input Data Hold from PCLK out ~ PC-Video Mode 0 - nS
Tyys 'Video Port Input Data Setup to VCLK in VAFC Mode 10 - nS
"Tpy Video Port Input Data Hold from VCLK in ~~ VAFC Mode 2 - nS
Tycx VCLK Input Frequency VAFC 1.0 Specification - 37.5 MHz

Ty  VCLK Input Clock High Time VAFC 1.0 Specification 10 - nS
Tvaq | VCLK Input Clock Low Time  VAFC 10 Specification 10 - nS

(PC-Video Mode) PCLK Out _\__/_\____/'—\_
(VAFC Mode) VCLK In !

Tpvs  TPvH
CTvvs TvvH

Video Port Dataln ~ Pixel 'n')E Pixel ‘n+1' M Pixel n+2' )

(VAFC Only) GRDY Out

VRDY In

(VAFC Only) EVID#In

Video Input Port Timing

65548 AC TIMING CHARACTERISTICS - CRT OUTPUT TIMING

Symbol 'Parameter Notes Min Max Units
Tgyny 'HSYNC, VSYNC delay from VCLK in - 50 nS

Tgyn 'HSYNC, VSYNC delay from VCLK in (3.3V) - 80 nS

‘Tgp 'VCLK in to SHFCLK delay - 30 ns
Tgp VCLK in to SHFCLK delay (3.3V) - 50 nS

VCLK in £ \ /

TSYN_ |

HSYNC, VSYNC out ! ;k

Tsp
SHFCLK out

( CRT Output Timing )

Note: Unless otherwise specified, specifications above apply to both 5V & 3.3V operation & memory clock is assumed to be 7SMHz.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65548 AC TIMING CHARACTERISTICS - PANEL OUTPUT TIMING

Symbol Parameter

Tgc SHFCLK cycle time

TSDF Panel data setup to SHFCLK fall
THDF *l—t’unel data hold to SHFCLK fall
TSDR Panel data setup to SHFCLK rise

TSCF [Panel control setup to SHFCLK fall
THCF lPanel control hold to SHFCLK fall

Tscr 'Panel control setup to SHFCLK rise
Thcer ‘Panel control hold to SHFCLK rise

Notes Min Max Units
Data latched on SHFCLK fall 25 - nS
Data latched on SHFCLK rise i5 - 1S
12Tsc-10 - 0S|
i 112 Tsc-3 - nS
Tsc-10 - nS
o - nS
12Tse-5 - . nS
2 Tse3 - nS
Tsc-10 - nS
-3 - nS |

Note: AC Timing is valid when:
output loading=25pF.

DVCC=5V, XR6C[2]=X, max output loading=50pF or when: DVCC=3.3V,

XR6C[2]=1, max

P[23:0] | ; \ PL4
««ISDF, | - THDF >
: ‘ :ETSDR ) (JDHDR
DE,LP,ALM | X § »
f  TSCF, THCF . f
1 Tscr > (JTHCR |
Panel Output Timing
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