CHAPTER 10

ELECTRICAL DATA

10.1 DC SPECIFICATIONS

10.1.1 TA=0°CTO 70° C,VDD =5V +/- 5%, VSS = OV

Symbol Parameter Min Max Unit Condition Notes

Voh | Output High Voltage 24 \% foh = 400 uA

Vol Output Low Volitage 0.4 \% lol = 24 mA 1,2
Vol Output Low Voltage 0.4 v lol = 8 mA 3
Vol Output Low Voltage 0.4 \% lol = 4 mA 4
Vol Qutput Low Voltage 0.4 % lol =2 mA 5
Vih Input High Voltage 2 VCC+0.5 V TTL 6
Vil input Low Voltage -0.5 0.8 % TTL 6
Vis Schmitt Input Voltage 2.4 VCC+0.5 % Schmitt 6
Vic CMOS Input Voltage 3.8 VCC+0.5 A% CMOS 6
il Input Leakage Current -10 10 uA

OLl | Output Leakage Current -10 10 UA

cc | OperaingSgeh e s | m :
cl Input Capacitance 8 pF

CO Output Capacitance 8 pF

Cio VO Capacitance 8 pF
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WARP 5

10.1.2 TA=0° CTO 70° C,VDD = 3.3V +/- 0.3V, V§§ = 0V

Symbol Parameter Min Max Unit Condition Notes

Voh | Output High Voltage 24 Vv loh = 400 uA

Vol Output Low Voltage 0.4 \% lol = 24 mA 1,2
Vol Output Low Voltage 0.4 \Y lol = 8 mA -3
Vol Output Low Voltage 0.4 \% lol = 4 mA 4
Vol Output Low Voltage 04 Vv lol =2 mA 5
Vih Input High Voltage 2 VCC+0.3 \% TTL 6
Vil | Input Low Voltage -0.3 0.8 Y it ' 7
Vis Schmitt Input Voltage 2.4 VCC+0.5 \% Schmitt 6
Vic CMOS Input Voltage 3.8 VCC+0.5 Vv CMOS 6
1L Input Leakage Current -3 3 UuA

OLI Output Leakage Current -3 3 UA

cc. | Opeing Sy Curen w0 | :
c Input Capacitance 8 pF

CcO Output Capacitance 8 pF

ClOo /O Capacitance 8 pF

Notes: Other than Monitor interface, there are no DC requirements on the outputs. The other interfaces only
have AC requirements.

1. Output Current (lol) Capabilities:
16mA: AD[31:0], BEN#[3:0]

2. Open Drain Outputs:
16mA: CINT#

3. 8mA: HSYNC, VSYNC, RASL#, CASL#/WEL#, MA[7:0], CASU#/WEU#/MA[8], RASH#/MA[9],
PAR, REQ#, SD[31:16], (/BE[3:0], FRAME#, IRDY#, TRDY#, DEVSEL#, STOP#, DCLK, PTSEL/
BLANK#, IMD[15:0] ,

4. 4mA: P[23:16], SCL, SDA, SCL2, SDA2, WEA#/CASA#, WEB#/CASB#, WEC#/CASC#, WED#/CASDH,
WEE#/CASE#, WEF#/CASF#, WEG#/CASG#, WEH#/CASH#

5. 2mA: ARD#, AWR#, BD{7:0], ARS[1:0], MD[63:0], ARLT1#, ARLTO#, ROMENL#/ARLT#, BLANK#,
DE, MSW, TPD([23:0}, DOTCLK

6. Input Structures:

TTL: All inputs
TTL w/pull-ups: ESYNC, EPDATA, EPCLK
7. Vil(min) = 1.5V AC (pulse width < 5nS)
8. Normal operating ICC measured at 1024x768 @75Hz.
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Electrical Data

10.2 AC SPECIFICATIONS

Al AC timing diagrams are strictly to show relative timing from one signal to the next. These diagrams are not

necessarily logically correct or com

refer to the relevant specifications.

The AC values are preliminary and subject to change.

10.2.1 PCI BUSTIMING

plete. For a better understanding of logical cycles for the PCI bus, please

Reset Timing:
Min Max Load
No Symbol Parameter (MCLK) (MCLK) (PF) Notes
RES? tRESET#L RESET# Low Time 1
RES2 tMDV MD Valid from RESET# Rising Edge 32
RES3 tMDVH MD Valid Hold Time 5
| tresETIL |
! |
RESET# | |
> tmov U tmovu !
< >< 2,
S\ \NWNVEE A\
! !
Figure 10-1: Reset Timing
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WARP 5

PCI Bus Clock Requirement:

No SymbolA Parameter ?:Isr; r::;;‘ t::)d Notes
PCI tPCKP | PCl Bus Clock Period 30
PCI2 tPCKL PCI Bus Clock Low Time 12
PCI3 tPCKH | PCI Bus Clock High Time 12

CLK

Figure 10-2: PCI Bus Clock Requirement
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Electrical Data

PCl Bus Timing (Read Operation):

No Symbol Parameter ' )(\:':; I:'::;‘ L(::)d Notes
PCl4 tSPC Input Setup Time to CLK 7

PCI5 tHPCI Input Hold Time to CLK 0

PClé tPPCI Output Propagation Delay from CLK 2 11 0/50 1

CLK

tspel " tura
FRAME# - \___ | : .
) : tsper_ gnpm : :('[Psl : : teecy

DATA 1 > j< DATA2 X DATA3

AD[31:0]

tsec :tHPS!_

C/BE#{3:0] *< CIS:DIX | | BE#(3:0] | >—
' ' . 1spci E;:-ipq: .

IRDY# i \ : : /.
. : :tppcx " fepg) : ' :
TRDY# : * \“/—\ : -/ :
| | . ? ? vuc
DEVSEL# . 1 3 \ ' ‘ -/ :
: : ' IPPCI \ : .
PAR * VALID' VALID X VALID '
: : : N :

Figure 10-3: PCI Bus Timing (Read Operation)

Note: Minimum timing is when load=0pF, and maximum timing is when load=50pF.
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Figure 10-4: PCI Bus Timing (Write Operation)

Cclk : : : :

= : | R
REQ# © \ | : | : // .
GNT# | : \\ : : . : 4//

Figure 10-5: PCl Bus Master Request Timing
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CLK -

ét" PC') ' ' ' ' terol

FRAME# —\ ‘ ' ' ' / :
*terci " fppey : tsper 1 ) |

: : ’ : : .

AD[31:0] - ; —\ C ‘ .
(Read) DATA1 > X DATA2 X DATA3 >—
C/BE#[3:0] : :
(Read) : BE#[3:0). ' >‘:

3 éi”; 3 | i i e ﬁ

IRDY# - \ : : : : g; —
TRDY# :

' : tspai X : . . ' tHPct :

DEVSEL# <—>\ : - ' <> :
: terci tpﬂ> . : teret ' ' I '

A?\B\?Jntgg — ADDRESS ><Z © DATA-1 ; >< . DATA-2 X DATAS >‘j
.‘ teret 2PPC! tercr i ‘

C/B%wﬁtg; ——< C[3:0] >< . BE#[3:0]-1 | 3< . BE#[3:0}2 . ><BE#[3 0J- s>—
PAR | Z ﬁ Z VALID. 3& WLN VALID

1<——>{

. tepa tPPc:

Figure 10-6: PC/ Bus Master Read/Write Timing
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WARP 5

PCl and AuxBus ROM Read Timing:

No Symbol Parameter (h:;; r;;‘ IE::? Notes
PCl4 tSPCI Input Setup Time to CLK 7
PCI5 tHPCi Input Hold Time to CLK 0
PCi6 tPPCI Output Propagation Delay from CLK 2 11 0/50 1
PCI7 tROMENL | ROMENL# Delay from CLK 25 50
tROMA ROM Data Valid from RA[14:0] (AD[30:16]) 120 50 2
tROME ROM Data Valid from ROMENL# 60 50 2
tROMO ROM Data Float from ROMENL# 55 50 2
tARLT# ARLT1# & ARLT2# Delay from CLK 25 50
tCLKBD BD Data Delay from CLK 30 50

Note: Minimum timing is when load=0pf, and maximum timing is when load=50pF. These parameters are for
reference only. They can be used to choose the appropriate EPROM speed. These requirements are
based on the bus clock being 33 MHz.

Oak Technology 10-8 Preliminary Specification

B L?729405 0001247 847 I

This Material Copyrighted By Its Respective Manufacturer




Electrical Data

PN\l #asA3q

" #AQHL

" saqul

”6<mm. Llig-zeloy, = [oehyag

_ [o:el#38D

ANVIWWNOO Qvad AHOW3W ~

“\V%WWVW [0:1)suv

n . VA Y

2 <

me

. [o:2las

T X

Haavt HQAVH

N\—.d X . moQ
- >l<

»
<
/"
> <

-_Zw_zOz-

. #INIWOH

. o A . agno

>«

ANINOH) ' ' . ‘
N _ ” . : S . #0174V

__‘; “H_L*,FJm<
. . > <& “ .

Co#l1yw

>

”/_f__//.éi

. [orelav

V_A

1Dddi

mwmr_00< Ew._.wfw

' #3NvHd

Figure 10-7: PCI and AuxBus ROM Read Timing
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WARP 5

PCI & AuxBus Timing:

No Symbol Parameter ‘(\:lsl; ’::;;‘ IE::;’ “Notes
PCi4 tSPCl input Setup Time to CLK 7
PCI5 tHPC| | Input Hold Time to CLK 0
PClée tPPCI Output Propagation Delay from CLK 2 1 0/50 1
PCI8 tARS | ARS[1:0] Delay from CLK 25 50
PCI9 tADC | Auxiliary Command Delay from CLK 25 50
PCIO tBDAD | BDI[7:0) Valid to AD[31:0] Valid 40 50
PCI11 tADBD | AD[31:0] Valid to BD[7:0] Valid 40 50
PCI12 tHADC | BDI[7:0] Valid Hold from AWR# Inactive 10 50
RLQS BDI7:0] Setup from CLK 7 50 2
Notes: 1. Minimum timing is when load=0pF, and maximum timing is when load=50pF.
. This parameter is for reference only. They can be used to choose the appropriate AuxBus /O
speed. These requirements are based on the bus clock being 33 MHz.
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Figure 10-8: PCl and AuxBus Timing
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Figure 10-9: DMA Transfer on AuxBus

InterruptTiming:
Min Max Load
No Symbol Parameter ns) ®s) ©F) Notes
INT1 tINT CINT# Valid from Rising Edge of EINT# 40 50

EINT# \ f
tine
CINT# \

Figure 10-10: Interrupt Timing
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10.2.2 MEMORY INTERFACE TIMING

Memory Clock Requirement:

No. Symbol Parameter Min Max Units Notes

M1 tMP Memory Clock Period 12.5 25 ns 1

M1 tMP Memory Clock Frequency 40 80 MHz

MCLK /.
: tMCKL :
Figure 10-11: Memory Clock Requirement
Memory Interface Timing:

No. Symbol Parameter (Z:i';) (m) Ir?sl) L(::;j Notes
tRC Random Rd/Wr Cycle time 5 - 1
tPC EDO or Fast Page Mode Cycle Time 1 - 1
tRAC Access Time From RAS# 3 4 1
tCAC Access Time From CAS# 1 1 1
tAA Access Time From Col. Addr. (MA) 2 - 1
tCPA Access Time From CAS# Precharge 1.5 2 1
tOFF Output Buffer Turn-off Delay **+ 1 1 1

M4 tRP RAS# Precharge Time 2 5 100

M5 tRAS RAS# Pulse Width 3 - 100 2

M6 tRSH RAS# Hold Referenced to CAS# 1 1 100

M7 tCSH | CAS# Hold Referenced to RAS# 3 - 100

M8 tCAS CASx# Pulse Width 0.5 0.5 100

M9 tCP CASx# Precharge Time 0.5 0.5 100

M10 tRCD RASx# to CAS# Delay Time 1 4 100
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Memory Interface Timing (Contd)

No. Symbol Parameter (tA:;II:) (m) '(l':sl) 'E::)d Notes
M11 tRAD | RASx# to Column Address Delay Time 1 4 100
‘M12 tASR Row Address Setup Time 0.5 1 100
M13 tRAH Row Address Hold Time 1 1 100
M14 tASC Column Address Setup Time 0.5 1 100
M15 tCAH | Column Address Hold Time 0.5 05 100
M16 tAR Column Address Hold Ref. to RASx# 3 4 100 2
M17 {RAL | Column Address to RAS# Lead Time 1 1 100
M18 tWCH WExx# Hold Ref. to CASx# 0.5 0.5 100
M19 tWCR | WExx# Hold Ref. to RASx# 3 4 100
M20 tWP WExx# Pulse Width 1 1 100
M21 tRWL | WExx# to RAS# Lead Time 1 1 100 2
M22 tCWL | WExx# to CAS# Lead Time 0.5 1 100
M23 tWCS WExx# Setup to CASx# 0 0.5 100
M24 tDS MD Setup to CASx# 0 0.5 100
M25 tDH MD Hold to CASx# 0.5 - 100
M26 tDHR MD Hold Ref. to RASx# 3 4 100
M27 tCSR CAS# Setup to RASx# (Ref. Cycle) 0.5 1 100 3
M28 tCHR | CAS# Hold to RASx# (Ref. Cycle) 1 3 100 3
Notes: 1. These parameters are for reference only.
2. The maximum specified is the maximum programmable for a single cycle, it is not the absolute
maximum.
3. These parameters are for CAS-before-RAS refresh only.
Qak Technology 10-14 Preliminary Specification

B L729405 0001253 Ouo

This Material Copyrighted By Its Respective Manufacturer




Electrical Data

-

MA[9:0] D@ ROW ADDRESS

3j< COL. ADDR.X COL. ADDR. >< CoL. ADD?@

V\(A_\l)....

5

Z f i tre ﬁ I - . . .
. o . . . tan et . traL .
. . . tasr AR . . . .
. © tee o : :: - thas <
RASx# _/ : \\ / : /
' ' ' N tCSH ' ' tRSH ‘
: - : < > <>
. : ' : tasc fean : '
cAsSxt \ /- f
B  we .
 tcac \:/ tc;A «  torr \:
(READ) - : | - Je—; ‘ : : :
f I I < . towr . . . '
o C m ety
MD[63:0] ° \ : / : >< ><
WRITE) — /- S S — :
Z I Z I <« fom .
. , . , > ) ) trw, twe
; ; ; < -~ ' ' twer
: : : : DALEN &
wa —/ N
> tcsr \:/ tCHR: \

CASx# : : <
(REFRESH) | . . \

Figure 10-12: Memory Interface Timing
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WARP 5

SGRAM Memory Interface Timing:

Symbol Parameter Min Max | Notes
(tMP) | (tMP)
tAC Access time from CLK 1
tAH Address Hold Time 0.5
tAS Address Setup Time 0.5
tCH Csn, Rasn, Casn, Wen, Dgm Hold Time 0.2
tCS Csn, Rasn, Casn, Wen, Dgm Setup Time 0.5
tDH Data-in Hold Time 0.2
tDS Data-in Setup Time 0.2
tHZ Dataout - high impedance time 0.5 1
tLz Dataout - low impedance time 0.5
tMTC LOAD MODE Register 2
tOH Data-out hold timed 0.5
tRAS Active to Precharge period 6
tRC Auto Refresh and Active to Active Period 10
tRCD | Active to Read/Write delay 3
tRP Precharge command period 3
tRRD Active bank A to Active bank B command period 3
w —/ LT
K : : : : : : : ;
COMMAND NOP LOADZMODM NOP )( ACTIVE X NOP Y NOP >(ch'|v5 X j )<_—|
BT D T G D S G @
- ) : : ) ; ) : —e
:< thTC N * tRRD 4’
Figure 10-13: SGRAM Timing
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Figure 10-14: SGRAM Timing
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10.2.3 MEDIABUS TIMING

MediaBus Timing:
No Symbol Parameter r(::; ':::i;( I.(:a;)d Notes
MM1 tMCKP | MediaBus Clock Period (16-bit mode) 66
MM2 tMCKL | MediaBus Clock Low Time (16-bit mode) 10
MM3 tMCKH | MediaBus Clock High Time (16-bit mode) 10
MM4 tMMS | MediaBus Input Setup to IMCLK 4
MM5 tMMH | MediaBus Input Hold to IMCLK .4
MMé tMMD | MediaBus Clock to Output Delay 15

IMMCLK RN, | T\ NN
' tMM§ : : MCKL > j j Z tMMg:
VRST# /o LN |
HRST# . tMCKP \thMMs\. e tMCKP j
VALID ©tMMS \

e S~ (> OOIENN
PTSEL .

Figure 10-15: 16-bit MediaBus Timing
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Figure 10-16: 8-bit MediaBus Timing
Pixel Data Test Timing:
No Symbol Parameter (Mnlsr; ‘:::;‘ lz::;’ Notes
PDT1 tPDTCKP Pixel Data Test Clock Period 35 50
PDT2 tPDTS Pixel Data Test Data Setup 8 50
PDT3 tPDTH Pixel Data Test Data Hold 8 50
L 'poTCKP N
r~ 1
oo M

topTs 'poTH

<
TPD (23=0) j< x

'PPTS
BLANK# S
PE tpoTS
!
MSW
Figure 10-17: Pixel Data Test Timing
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Feature Connector Timing:

No Symbol Parameter Min Max Load Notes
(ns) (ns) (ph)
FC1 tFCD Feature Connector Signals Delay from Clock 7 100
FC2 tFCS Feature Connector Signals Setup 5
FC3 tFCH Feature Connector Signals Hold 10
DCLK /
’ ¢ trcs 3 trcH
I ¢ trcs >
Figure 10-18: Feature Connector Input Timing
DCLK \
l ¢ trco > I
P (7=0)
trco
BLANK# \
l trco
VSYNC# /
HSYNC#
Figure 10-19: Feature Connector Output Timing
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CHAPTER 12 PACKAGE DIMENSIONS

The WARP 5 is packaged in a 256-pin BGA.
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