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65525 Electrical Specifications

65525 ABSOLUTE MAXIMUM CONDITIONS

Symbol _: Parameter . Min _ Typ | Max  Units
Pp  {Power Dissipation - - 1 w
Supply Voltage s - 7.0 Y
put Volage 0.5 | - [ Vet05 TV
""""""""""""" Output Voltage =~ 05 - VeH05 Vv
T, Operating Temperature (Ambienty s o s e
"""""""""""" ‘Storage Temperaure 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.
65525 NORMAL OPERATING CONDITIONS
Symbol : Parameter { Min Typ Max Units
Voc i Supply Voltage (SV £10%) i 45 5 55 \%
Ve Supply Voltage (3.3V 10%) | 3.0 33 3.6 v
T, |  Ambient Temperature 0 i - 70 °C
65525 DAC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)
Symbol | Parameter Notes . Min | Typ | Max | Units
Vo  Output Voltage [o< 10 mA 1.5 ¢ - - iV

Glitch Energy

i Comparator Sensitivity — 50 - WM

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 DC CHARACTERISTICS (Under Normal Operatmg Conditions Unless Noted Otherwme)

Symbol : Parameter :Notes . _Min Max | Units
Iccpg  (Power Supply Current :0°C, 5.5V, 50 MHz Clk, DAC Enabled - 150 0 170 | mA

Iccpo  (Power Supply Current :0°C, 3.3V, 40 MHz Clk, DAC Disabled : - 50 80 mA
"""" Iccs  PowerSupply Current 0°C, 5.5V, Standby | — UTITTTT2007TpA
Iy  Input Leakage Current . -100 0 - | +100 | uA

"""" IOZOutputLeakageCurremngh Impedance @~ . -100 | — | +100 @ uA
V.  Input Low Voltage | All input pins 05 0 - 0.8 \'
Vi Input High Voltage All input pins except clocks 2.0 - i Vect05 \%

5 'CLKO, CLK1, CLK2, CLK3 28— V05V
Vo Output Low Voltage . Under max load per table below (SV) . - i - 1 05 v
Vo OutputLow Voltage Undermaxloadpertablebelow 33V) © - = - | 05 \'

"""" Vg OutputHigh Voltage  Under max load per table below (5V) | Voo 0.5, — = — \

Vg OutputHigh Voltage  Under max load per table below (3.3V) : 2.4 - | - v

65525 DC DRIVE CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)

Symbol : Parameter :Qutput Pins DC Test Conditions : Min : Units
Io Output Low Drive RDY, IRQ, ZWS/, 10CS16/, ENAVEE/ ‘Vour=YoL» Yec45V: 8 | mA

I HSYNCVSYNCVOUT-VOL Voc=45Vi 16 mA

P0-11, PCLK, SHFCLK, DO-15 VourVor Vo5V, 4 mA

""""""""""""""""""""""""""""""""""" RASA/ RASB/, CASA/, CASB/ N iV o VA SV 4 mA

"""""""""""""""""""""""""""""""""""""""" BLANK/,FLM,LP,ENAVDD/ 1 Vgu=Vop Voc=45V 4 | mA

""""""""""""""""""""""""""""""""""" Alltheroutputs T N VA3V 3T mA
Iy Output High DriveRDY, IRQ, ZWS/, IOCS16, ENAVEE/ }VOU.I—VOH, Voc‘4 5Vi 8 i mA

: 16 | mA

4  mA

4 | mA

: . 4 | mA
All other outputs Vour=Vom Yoc45Y: 2 | mA

65525 AC TEST CONDITIONS (Under Normal Operating Conditions Unless Noted Otherwise)

...................................................................................................................................................................... ... Output Output  : Capacitive

Output Pins Low Voltage | High Vol Load

D0-15, RDY, IRQ, ZWS/, IOCS16/ : Voo P24V . 85pF

P0-7 PCLK, SHFCLK, FPEN/ Vo 24V 85pF

HSYNC, VSYNC, BLANK/, FLM, L~ N A T gspE

A Gty ............. V()L .......... 5 A 557

Note: STANDBY/ power measurement was taken using Self Refresh DRAMs.

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 AC TIMING CHARACTERISTICS - CLOCK TIMING

Symbol : Parameter .Notes Mn  Typ
T, CLK Period 65 MHz, (3V) T 154 -
T ICLK Period 40MHz, 3.3V) 25 S
...................................................................................................................................................... dast, s TS S
............................................................................................................................................................ 045TC G
""""""""""""""""""""""""""""""""""""""""""" 50350, 56.644 MHz or 6SMHz 154 - . 20 ns’
.......................................................................................................................................................... 045TM—
T MCLKLewTme g P e ________________
"""""""""""" MCLK Frequency for 100ns DRAMs 5V) - | 50350 -
MCLK Frequency for 80 ns DRAMs (V) = - s6.644
= MCLK Frequency for 70ns DRAMs (SV) . - es T
Tc >
CLKIN '—,—TCH% - —
(CLKO, CLK1, CLK2, CLK3) —_
m P
[ ™m T™L
MCLK 7%

( Clock Timing B

65525 AC TIMING CHARACTERISTICS - RESET TIMING

Symbol  Parameter Notes . Min . Typ = Max  Units
TRes RESET Pulse Width . 64TC | - - " nS
" TrsR RE éﬁ%”b&i&’ﬁéﬁi”’z”i&tﬁ‘ﬁéﬁié’é&é&t&ﬁéﬁé”éﬁi'y""""""”"”'4 """""""""""" - - nS
'"'i*iiéé""giiiéé’é"f'béiéy"taéiéik"féﬁihgédgé """ Lbééihiié&ii& """""""" 3 - - nS
""" Tcsu  Configuration setup time R R A S
‘Tap  Configuration hold time e - 5 - - . nS

TRSR, TRSF
Ll V!
« >
Configuration Lines
AAO-AAT Tcsu

Note: Unless otherwise specified, specifications aapply to and 3 3V operauon
Electrical specifications contained herein are preliminary and subject to change without notice.
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COMPOSITE BUS TIMING: FOR REFERENCE ONLY
________________________________________________________________________________________________________________________________________________________________ 8MHz  125MHz 25MHz .
Symbol : Parameter . PCBus . MCBus PI Bus Units
TADL ;Address Latch Pulse Width i 50 min 40 min 35 min nS
Tco  Delay from Address Valid to Command Strobe 50min  40min | 20min | nS
“TcoM Delay from Start of Cycle to Command Strobe |~ 109min = 85min @ 30min . nS |
“Tep ' Command Strobe Pulse Width (Asynchronous Cycle) ~© 176min . 90min | 70min = nS
“Temp Command Strobe Pulse Width (Synchronous Cycle) ~  176min = 90min | 40min = nS
Tenp iDelay from End of Command to Start of Next Cycle | | 50min ~ 40min . Omin . nS
""" Tas 'AddressSetupto Startof Cyele =~ | Omin | 10min = 10min . nS
“TasL  Address Setup to Start of Command | 29min - - nS
Tan Address Hold from Start of Command | . Smin ~ Smin | - | nS
"TroD Read Data Delay from Start of Command 187max . 60max | - | nS
"Trps 'Read Data SetptoEnd of Command . 62min = 30min . 48min = nS
“Tros Read Data Hold from End of Command (Data Tumoff) = Omin = Omin | 12min = nS
30max ............ S T -3
“Twop Write Data Delay from Start of Command ~~ 40max  Omax = 32max . nS
“TwpH Write Data Hold from End of Command (Data Tumoff) ~ 10min ;| 10min = 20min . nS | ~
0 e AOSN S PR R P A
e DelayfromAddresstoIOCSl6/ ................................................................... 60 T e S
TMCs Delay from Address to MEMCS16/, DS16/, CSFB/ 66max : Ssmax = - . nS
"Tzws Delay from Start of Command to Start of ZWS/ (16-bit) : 40max S nS
Tzws  Delay from Start of Command to Start of ZWS/ 8-bit) lmn . - - SYSCLK
Tzwn Delay to End of OWS/ from End of Command | 0max . - - nS
TroY Delay to Start of RDY from Start of Command | 30max . - | -~ nS |
“TRDYM ‘Delay o Start of RDY from Address & Status Valid = - Omax | S
“TROYH Delay from End of RDY to End of Command | i"§Y§"c"'1;"K"""'66'"ﬁI{r'i """""""""" - oS |
Teoe  Delay from Start of Cycle to RDY/ Low Sync) . - | - - 28max = nS |
“Teob Delay from Start of Cycle to RDY/ Low (Async) | - - 92min . nS
TROBH Delay from End of Command to RDY/High . a0max | nS
Note: PC bus specifications correspond to an 8 MHz bus (SYSCLK period of 125nS) (12 MHz bus SYSCLK period would be 80nS)
MC bus specifications correspond to a 25MHz CPU (PS/2 Model 80)
PI bus specifications correspond to 20 MHz CPU; timing specifications scale with clock frequency for other CPU speeds
OWS/ is synchronous to SYSCLK in some systems and has other timing restrictions than shown above (esp. for 8-bit cycles)
Either OWS/ or RDY may be asserted, but not both (PC Bus)
O0WS/ is used for memory accesses only; it works for IO writes in some systems but not for I/O reads
At the end of the cycle, RDY and OWS/ should be driven high before being tri-stated -

RDY in the MC bus should be generated based on address, status, and MIO/ only

Revision 1.0 192
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Start of End of
C)Tcle Cycle

Unlatched (LA) Addresses ,
& Statust :

Latched (SA) Addresses \
(& BHE/ on the PC) W

- Tics
IOCS16/ (PC)
\
\ -

T™MC 14

CSFB/ (MC), DS16/ (MC) §
MEMCSI16/ (PC)

—» 4—TAH

ALE (PC only, non-DMA cycles) / \
(high for DMA & master cycles) J T \ i!_\_
TAS ¥ >
ADL/ (MC), PSTART/ (PI) N 4 !‘_/_
T
T || Tomp , TEND
CMDY/, IORD/, IOWR/, \

MEMR/, MEMW/ 7\

Tzws TzwH
ZWS/ (PC Mem Only) -

g
2
4

TRDY j¢» TRDYH
RDY (PC, MC) :
TRDB TRDBH
RDY/ (PI) | |
TROD ,, o
TRDS [¢»1¢» TRDH

+ Status signals are: MIO/ (MC, PI), S0/ & S1/ (MC), AEN (PC-1/0), BHE/ (MC, PI), RD/ (PI), RFSH/ (PC-Mem)

Note: Addresses must be latched on the leading edge of PSTART/ for the PI bus (addresses are not valid on the ailing edge)
Addresses should be latched on the (railing edge of ALE for the PC bus (addresses are not valid on the Jeading edge)
Addresses should be latched on the leading or trailing edge of ADL/ for the MC bus (addresses are valid on both edges)
Addresses may be latched on the leading edge of CMD/ instead on PC and MC bus (not PI!) if ALE or ADL/ are not used

(' PC/MC/ PI Bus Timing Characteristics for Non-Bus-Master Peripheral Devices b
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65525 AC TIMING CHARACTERISTICS - PC BUS TIMING

Symbol : Parameter ‘Notes
Tepw Command Strobe Pulse Width :

gt

Tegr Command Strobe Hold from Ready

Tyt ECommand Strobe Inactive to Next Strobe
Tasc -Address Setup to Command Strobe

Tisc 10CS16/ Delay from valid address

Tric RDY Low Delay from Command Strobe . Mem Accesses Only

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.

Electrical specifications contained herein are preliminary and subject to change without notice.
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AO' 199
RFSH/, AEN,
BHE/

Command Strobe
IORD/, IOWR/
MEMR/, MEMW/

t TASC >
—»

10CS16/

Data (Read)

22222222777

‘*m‘—jﬁ_
/

TRPW
Tics %
\ )M
TRSR TrROZ
t? TRDH
Data (Write) W K4

( PC Bus Cycle Timing B

Revision 1.0
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Tenc PRDY# Active from Command Strobe B " T N B T

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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om—

GACSH#,
PW/RH PO T
Hcm 1, TNXT
Li‘?%s?%é A
Tas|  Tan
Tcrs
PSTART# < >  TADL
X
TPSD
pEt— TcPw ——»
PCMD# -
X y i |
TRAC o — QTE
" TrRPW
PRDY# X i
TRDS TROK
Data (Read) %

TwoDD TwpH
o ) 7777 TN
( PI Bus Cycle Timing B
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65525 AC TIMING CHARACTERISTICS - MC BUS TIMING

Symbol : Parameter
_Command Strobe Pulse Width

:CSFB/ Active from Address/Status Valid

Tcm CSFB/ Inactive from Address/Status Invalid

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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A0-19, > [
MIO/ m 777777
Command Strobe 4_TSSC - }'—- Tepw T
CMD/ \r TSHA ;ﬁ L
TBHS TBHH
BHE/ > J/"
TCFA '1I"CFI
CSFB/ D
FB — '_jK !
DS16/ - %ﬁ

=
Z
5
E

:
(.
:

TRPW
RDY < < >
£
TRSR &—» TRoz
» TRDH
Data (Read) %

TWDD TwDH
)

( MC Bus Cycle Timing E
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65525 DC TIMING CHARACTERISTICS - 386 SX LOCAL BUS TIMING AT 25MHz

Symbol i Parameter :Notes
2x CPU Clock Cycle Time

Tesp VGACS/ Delay from ADS/ T T R

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 DC TIMING CHARACTERISTICS - 486 LOCAL BUS TIMING AT 33MHz

Symbol | Parameter Notes Min | Typ | Max | Units
Tk (CPU Clock Cycle Time 30 nS
| T ko 12X CPU Clock Cycle Time 15 nS
Ty Delay from End of T1 to LDEV/ 31 nS
Ty LDEV/Setup Time from End of T2 17 nS
Ty LDEV/Hold Time from EndofT2 | 5 nS
" Tgs RDY/Setup Time fromEndof T2 27 nS
""" Tgy RDY/Hold Time from Endof T2 3 nS
Tgep BS16/Delay fromADS/ 7 53 | nS
“Typp  Write Data Delay from Startof TI ) 55 n$
Tgps Read Data Setup Time fromEndof T2~ | 5s 1 nS
Tepy Read Data Hold Time from RDY/ High 5 6 nS
"Tegp VGACS/ Delay from ADS/ 75 nS

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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>

1x CLK I I I I I I I I — I I

| e—Tl—p | ¢—T2——p|¢——T2 pe—T | e—T!
2x CLK | | || l 1 LJ g L1 L1 1

__> TcLk2
ADS/ 1 [ |
ADDRESS
MIO/
WR/
VGACS/
Tesp TLDs ¢[LDH | | . TRH
LDEV/ Toor | | \
I Trs
RDY/ Twop Tao | [
WRITE VALIDDATA .
NA/ ke TNAD \ |
(386 only) TesD
BS16/ 1
( 65525 x86 Local Bus Write Cycle Timing '
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¢ TcLxa > | .
1x CLK I I I I I I /i I I I I
‘q—Tl—p‘q_TZ_;lq_TZ_," T2 > Ti
X 1 L1 L 1 | 1 1 '
2x CLK — S I_/fll L1 |
ADS/ 1 | 7 |
ADDREss 20K _ 'Z
MIO/ A
WR/ /i
Tcsp i
L TLDS . TLDH TrRH
VGACS/ ~ bt > /i « ”
LDEV/ Toor /- —
RDY/ | # |
TRDS TRDH
DATA VALID DATA 7777 22?2 2?2?22z, VALID DATA
NA/ '&" TNA 12
(386 only) TesD le M
BS16/ : ~ N

( 65525 x86 Local Bus Read Cycle Timing '
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65525 AC TIMING CHARACTERISTICS - DRAM READ/WRITE TIMING
____________________  2DRAM | 2DRAM | 4DRAM _ 4DRAM
Symbol : Parameter Min Max Min Max  Units
Trc Read/Write Cycle Time 18Tm -5 - 12Tm -5 - nS
Tras [RAS/Pulse Width I 14Tm—5 : - &7 8Tm -5 | - nS
Tgp RAS/Precharge 4Tm-1 = - 4Tm-1 | - nS |
Tegp (CAS/to RAS/Precharge 4Tm-5 = - 4Tm-5 = - nS
TcsH {CAS/ Hold from RAS/
Tpep RAS/to CAS/ delay
Tpsy RAS/Hold from CAS/
Tep (CAS/Precharge
[ Tcus CAS/Pulse Width
Tcas) (CAS/ Pulse Width (Fast Page Cycle) 2Tm -5 - 2Tm -5 - nS
T, Row Address Semp toRAS/ o e
TASC Column Address Se[up[o CAS/ ............... 0 ---------------------------- _ ---------------------------- 0 ---------------------------- __ ------------------- n S -----
Tgay ROw Address Hold from RAS/ | Tm-3 = - T m3— """" nS
Teay (Column Address Hold from CAS/ Tm - Tm - nS
"Teac Data Access Time from CAS/ | - 2 Tm—S """"""" - """ 2 Tm—5 """ nS
Tgac Data Accessime fromRAS/ . | StTm =~ STm  nS |
Tys Write Data Sewpto CAS/ o e _ nS
Ty  Write Data Hold from CAS/ 2Tm-5 @ - 2m-5 @ - nS
Tec CAS Cycle Time | 3Mm-1 : - 3Tm-1 @ - i nS
e T e S
e e e e g s
Note: Unless otherwise specified, specifications above apply to both SV and 3.3V operation.

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

< TrC
«— TRP —P
RAS/ ' \_
T L,m < TrC p¢——— TRSH—W
Tcas—») < Tcas1—»|
CAS/
Tcp—»
< TCSH |
TASR | ITRAH TcaH TASC Tcan TASR lg—
Address Row Column Column Row
|
TAsSC
WE/ Tcac
— TCAC—» «
DATA HIGH Y Read HIGH Z Read HIGHZ
*—TRAC—————P

( DRAM Page Mode Read Cycle Timing h

Note: The above diagram represents a typical page mode read cycle. The number of actual CAS cycles
may vary. The maximum number of CAS cycles allowed is 32 (when the FIFO is being filled).
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TrC
< TRAS
—
RAS/ N
T — TpC————|/&—— TRSH—W
«—TrRCD <—TCAS—P <—TCAS
CAS/ \
Tcp—»
TCSH +—»
TcaH
TASR TASC " TASR

+«—> > TAsc TeaH <«
Address Row Column% Column Row

—TCWL—»
Tws TcwL—| 1
WE/

DATA WWWW///////////////

( DRAM Page Mode Write Cycle Timing F

Note: The above diagram represents a typical page mode write cycle.
The number of actual CAS cycles may vary between 0 and 4.
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65525 AC TIMING CHARACTERISTICS - REFRESH TIMING

Dout

Symbol | Parameter ‘Notes  Mn  Typ : Max  Units
Teyg [RAStoCASdelay Tm =154 @ 65 MHz '5Tm-5: - §5Tm+5 nS
””"’1’*;;,;"é}&é'iaii)&é"déia'y """"""""""""""""""""""""""""""""""""""""""""""""" Tm-5  — Tm+5 | nS
[ Tras | RAS pulse width | S"Tﬁi - 89 ns (56 MHz) or 77 ns (65 MHz)  STm-5. — 5Tm+5  nS
TRrAS R
RAY T M\
Tcsr | [TCHR
CAS/ —“ T {_\_/_
65525 AC TIMING CHARACTERISTICS - SELF REFRESH TIMING
Symbol Parameter Notes _Min___ Typ  Max__ Units
Tpass RAS/pulsewidh @ 100 - - 1S
| Tres ii;&éiﬁiéé’he&g’éﬁ&ié“""""" - 4Tm - - ns
" TcHs CAS/holdUme Y - - nS
Tee ;i TRASS « [RPS >
_‘
RAS | __
/ QTR;P(; TCSR" f ‘TCRP’
<« ToN Tcus
CAS! b7of 7;# / L
Address B
TOFF1

7

OPEN
4

Self Refrosh DRAM Refresh Cycle Tlmmg

Note: Upon ex1tmg self refresh mode, the 65525 will perform a complete set of CAS/ before RAS/ refresh cycles
before resuming normal DRAM activity. The duration of the burst refresh will equal the panel power
sequencing delay, programmed in XRSB bits 7-4.

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 AC TIMING CHARACTERISTICS - VRAM READ/WRITE TIMING

E;CAS/ to RAS/ Precharge

Tesy CAS/Hold from RAS/

RAS/to CAS/ delay

'CAS/ Precharge

Teas CAS/Pulse Width

Teas: CAS/Pulse Width (Fast Page Cycle)
Row Address Setup to RAS/

§C01umn Address from RAS/

:Row Address Hold from RAS/

iColumn Address Hold from CAS/
‘Data Access Time from CAS/

‘Data Access Time from RAS/

éData Access Time from OE/
WE/ Pulse Width

'WE/ Hold from RAS/ ; : -_ : |
DT/ Low Setup  M™m-5 ¢ - ¢ Tm-5 - nS

:DT/ Low Hold after RAS/ Low -~ 4Tm - . 4Tm - nS

DT/ Low Hold after CAS/Low Tamm-s ST ammtsTTT — nS
DT/nghSetup """""""""""""""""""""""""""""""""" """" Tm-5 _ """"""" Tm-5 """""""""""" T nS
""""""""""" DTHighHod | tm - 1 Tm - nS

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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< TRC >
b 'I‘RASP L
<+— TRP —»
RAS/ \——
¢— TRCD —P
TpC > TRSH——»
TCRP—
4—Tcas—» E;\S
CAS/ i ‘g_
1 TCcPN » #— Tcp—»
TCSH —»
TASR "l RAH' TCAH' TAsC CAH TASR ke
Address Row Column Column Row
| |
TASC >
¢ TRAD» TRCH TRCS Taa
<« e TRRH
WE/,WB/ 7///////////////4 TreH
TrCS <« TACP >
| ToEa '« TOFF-» Toma €T
DT/,0F/ 74 T |ros AN 7
1/O0-1/03 HIGH Z Read HIGHZ Read HIGHZ

(' VRAM Page Mode Read Cycle Timing b
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< Trc >
< TRAS >
f—— TRAL —> [¢&— TrRP —¥
RAS/ / \
J Tec > 4—— TRSH—»
4TCrp»| |[¢— TRCD—»
—Tcas—»] | <«—Tcas—»
CAS/ Z4 i N
TCPN—» Tcp—+»
TCSH
< . TCAH
JASR| [TRAH ‘TASC TASC {ap TG TASR f¢—
Address Row Column Column Row
|
Tws Twp

—— mﬁ e

DT/.OB/ 777777777 /77777
DS o, Tos| | Tou

VO0-1/03 7777722222224 222 it DA 7772777777777

VRAM Page Mode Write Cyde Timing )
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CHIFS
< TRC »
X TRAS >
« TAR > «—— TRP —»]
RAS/ A 4
4——— TRCD——» TRSH > L
‘«TCRJ» < TC$H >
Tcas >
7/
A 4 TCPN >
TASR|| o TaSCl| Tcan
Address %_’Row Start Address
VE 77
ToLs S
. TRDH ————»
DTOE/ %jl:_’ L
Data HIGH Z
sog/ VH
M Transfer Cycle Timing
Revision 1.0 211 Preliminary 65525
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65525 AC TIMING CHARACTERISTICS - VRAM REFRESH TIMING

Symbol : Parameter :Notes i Mn : Typ | Max | Units
Tgm RAS10CASdelay | Tm =154 @ 65 MHz STm-5 - (STm+5 nS
Tosg CAStORASdelay « Tm-5 - Tm+5 nS
Tras (RAS pulse width  5Tm=89ns(S6 MHz)or77ns (65MHz) 5Tm-5. - 5Tm+5 nS

RaYy T —\____

TcsR | |TCHR

CAS/ —\ l_\_/_

( CAS-Before-RAS (CBR) VRAM Refresh Cycle Timing h

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 AC TIMING CHARACTERISTICS - VRAM SERIAL PORT TIMING

Symbol :Parameter . Min i Typ ©  Max Units
Tsce i Sequencer Clock 40 - 50 . nS

""""" Te. Serial Clock Cydle Tme T 0as Ty T
Tgep Serial Clock Precharge Time - 045 Tgee © -

Tgea  Access Time fromsc - - 25 nS
s g e e o
Tys DIT/HighSewp Ty - o nS

""" Tog DU HighHod Ty, I Igs T

RAS/ /

DTOE/
Tscc

Tsc

SC
Tscp
Tso
SIO1-S1I04 xl-)ata Out M Data Out OutMData Out] Ouf Data Qu
[ | N | |

( VRAM Serial Read Cycle Timing b

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 AC TIMING CHARACTERISTICS - FRAME BUFFER TIMING

Symbol | Parameter ___Min___ Max | Units
Tpc Fast Page Cycle Time . 6Td - i ns

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

Tge Read/Write Cycle Time . 10Td - i ns

‘RAS/ Pulse Width . 6Td - ! ns

Tegy CAS/Hold from RAS/ . 5S.d . - ns
| Tgep RAS/t0CAS/delay Cad - s

o RAS/Hold from CAS/  5Td

Tcasi (CAS/Pulse Width (Fast Page Cycle) Mg ——

Tasg Row Address Setup to RAS/ . 5Td - { ns

Tepn Column Address Hold from CAS E R
Typ WE/ Pulse Width ~6ed | - s

Twpr | WE/ Hold from RAS/ TR (T R
Trys DT/ High Setup - 61d . - | ms

Ty DT/ High Hold . Td - - ns

Ty DT/Low Setup - Cstd DT s

Tepy DT/ Low Hold after RAS/ Low . 4d @ -  ns

Ty DT/Low Hold after CAS/Low . 2Td-5 . - | ms

Note: These specifications are based on the dot clock rate. The maximum dot clock rate for frame buffer
operation is 40 MHz (Td =25 ns).

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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A A
A4

e— TRP —

RAS/ \_

t— TPC————»| [ 4«—TRSH—»
TCRP»| [«— TRCD—M
Tcas—» 4—TCAS—»
CAS/ \

e Tcp —» Tee__ |

< TCSH —m
TCAH
JASR| (TRAH TASC TasC <TC—AH>i TASR l4—
Address Row Column Column Row
| |
Twcs TwPR
_— N "

|
TTHS

- !
DT/,0F/ W F%///////M////////////// 7222222222222
DS L To, Tos! | Toa

VO0-Y03 222 e DAk it Data 772777222272

Frame Buffer Page Mode Write Cycle Timing
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< TRC >
< TRAS »
<¢—— TRP —»
RAS/ - ﬁ
le—TRCD ——»| @ TRsH >
PEN TCsH >
TCAS >
CAS/
¢ TCP ———»
TASR || e TASC||  Tcan
Address % Row Start Address
WE/ A 777
TcDH
i | AN
Data HIGH Z
sog/ "™

( Frame Buffer Transfer Cyde Timing b

Revision 1.0 216 Preliminary 65525



\ n l r: @ 65525 Electrical Specifications

65525 AC TIMING CHARACTERISTICS - FRAME BUFFER REFRESH TIMING

Symbol : Parameter ‘Notes . Min . Typ | Max : Units
Tqr RASt0 CASdelay (2Td =50 ns @ 40MHz 2Td-5 | - {2Td+5 | ns
Tesg CAStORASdelay Td=25ns@40MHz CTd-5 | = Td+5 @ ns
Tras RASpulse width  5Td=125@ 40MHz ' 5Td-5 - [ STd+5 ns

h—»““‘s
RAY T ] — \____
TcsR | [TCHR

CAS/ —/\ [_\_/_
(  Frame Buffer VRAM CAS-Before-RAS (CBR) Refresh Cycle Timing b

65525 AC TIMING CHARACTERISTICS - FRAME BUFFER VRAM SERIAL PORT TIMING

Symbol i Parameter ___Min Typ Max__: Units
Tgee  iSequencer Clock - - 100 . ns
Tgc SCCycle Time """""""" R N 045 Toue 7 - e
Tgp SCPrecharge Time | — 045 Tgee - ns
Tscp i Access Time from SC """""""" SR S e -------------- S 0 ..... S
Teoy Serial OutputHold Time g o T - ns

Note: These specifications are based on the dot dock rate. The maximum dot clock rate for frame
buffer operation is 40 MHz (Td = 25 ns).

Tscc Tscc Tscc Tsce

TsC
SC
Tscp
S101-S104 YData Out f Data Out Outi{Data Out Ouf) Data Ou
| | I l |

(' Frame Buffer VRAM Serial Port Read Cycle Timing b

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 AC TIMING CHARACTERISTICS - CRT VIDEO TIMING

Symbol | Parameter ____Min Max__:_ Units
Tsyn HSYNC, VSYNC delay from CLKIN - . 50 nS
| Ty HSYNC, VSYNC delay from CLKIN33V) | -1 s nS
“Tgy CLKIN't0SHECLK delay - 30 nS
Tgp CLKINto SHFCLK delay 33V) - 50 ns

CLKIN I S Y A
TSYN
HSYNC, VSYNC )‘(
TsD
srok L\

( CRT Video Data and Control Signal timing b

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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65525 AC TIMING CHARACTERISTICS - FLAT PANEL VIDEO TIMING

Symbol ‘Parameter : . __Min Max . Units
Tpsy Panel data setup to SHFCLK 5 - nS
Tpg Panel data hold to SHECLK e g - nS
‘Tpy Panel data delay from SHFCLK . 7 10 - nS
'Tgy, SHFCLK allowance time fomLP | | T - nS
T o o T GG R —

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

Trsy FLM hold time

- nS

- nS

LP I\

SHFCLK

pata R X X XX X

FLM

Ts12

Ts21 E
—_— -

4P

flat panel vertical refresh

LP __/\\_/-\J

First | Second
line's | line's
data data

transfer | transfer

FLM =\

A YA

Last
line's

transfer

L

A WAV ANYAN

/ T\ /\____

( Flat Panel Video Data and Control Signal timing '

Note: Unless otherwise specified, specifications above apply to both 5V and 3.3V operation.
Electrical specifications contained herein are preliminary and subject to change without notice.
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