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v52C8128
MULTIPORT VIDEO RAM WITH
128K X 8 DRAM AND 256 X 8 SAM

| " VITELIC”

HIGH PERFORMANCE V52C8128 80 10

Max. RAS Access Time, (trac) 80 ns 100 ns
Max. CAS Access Time, (tcac) 25 ns 25ns
Max. Column Address Access Time, (taa) 45 ns 50 ns
Min. Fast Page Mode Cycle Time, (toc) 50 ns 55 ns
Min. Read/Write Cycle Time, (trc) 150 ns 180 ns
Max. Serial Access Time, (tgca) 25ns 25ns
Min. Serial Port Cycle Time, (tscc) 30 ns 30 ns

Features
B Organization
* RAM Port: 131,072 words x 8 bits
* SAM Port: 256 words x 8 bits
B RAM Port
¢ Fast Page Mode, Read-Modify-Write,
Write-Per-Bit
Block Write/Flash Write
Color Register Load/Read
512 Refresh Cycles/8 ms
CAS-before-RAS Refresh, Hidden Refresh,
RAS-only Refresh
B SAM Port
* High Speed Serial Read/Write Capability
» 256 Tap Locations
* Fully Static Register
B RAM-SAM Bidirectional Transfer
* Read/Write/Pseudo Write Transfer
* Real Time Read Transfer
* Split Read/Write Transfer
B Low Power Dissipation
* RAM Port Operating Alone — 90 mA
* SAM Port Operating Alone — 50 mA
Low CMOS Standby Current — 7 mA
Package
* 40 pin 400 mil SOJ
* 40 pin 475 mil ZIP

Device Usage Chart

Description

The V52C8128 VRAM is equipped with a
131,072-words by 8-bits dynamic random access
memory (RAM) port and a 256-words by 8-bits
static serial access memory (SAM) port. The
V52C8128 supports three types of operations:
random access to and from the RAM port, high
speed serial access to and from the SAM port, and
bidirectional transfer of data between any selected
row in the RAM port and the SAM port. The RAM
port and the SAM port can be accessed
independently except when data is being
transferred between them internally.

In addition to the conventional multiport video
RAM operating modes, the V52C8128 features the
block write and flash write functions on the RAM
port and a split register data transfer capability on
the SAM port.

The v52C8128 is fabricated in CMOS silicon
gate process as well as advanced circuit designs to
provide low power dissipation and wide operating
margins.

Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K z 80 100 Std Mark
0°C~70°C . . . . . Blank
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v52C8128

" VITELIC
Description Pkg. Pin Count vs2cCcs8128
o 2 TTTTTETT T LT T LT
K 40 FAMILY  DEVICE PKG. SPEED PWR. TEMP.
ZIP Z 40 (tRAC) |_ L~ BLANK (0°C to 70°C)
] ] . BLANK (STANDARD)
40 Lead Pin Configuration 80 (80 ns)
K(Soy) 10 (100 ns)
sc 1 40 [0 vss1 Z(2IP)
sio1 O 2 39 SIo8
sl02 0 3 38 [ slo7
sio3 O 4 37 1 sios
_Slo4 0 5 36 O sIOs
DT/OE O] 6 35 O SE
w1101 4 7 34 [0 ws/os
w2/102 ] 8 33 1 W7/107
wanos 9 32 O we/06 :
W4/104 [} 10 31 [0 wWs/105 Pin Names
vDD1 O] 11 30 O vss2
wewe d 12 290 B psk Name Description
NC [ 13 28 O NC )
fas d 14 >7 b cas &AS Address Inputs
NC O 15 26 [J QSF RAS Row Address Strobe
A8 [] 16 25 {1 A0 —
A6 O 17 24 O A1 CAS Column Address Strobe
:i E }3 3‘3 g :g DT/OE Data Transfer/Output Enable
vDD2 O 20 21 P A7 WB/WE Write per Bit/Write Enable
K-S0J DSF Special Function Control
/\ .
wsnos d 1 > b wenos W1/101-W8/108 Write Mask/Data In, Out
w7107 4 3 4 O ws/ios sC Serial Clock
SEOSs 6 1 slos —
SI06 O 7 8 {1 sIo7 SE Serial Enable
slos O 9 10 [0 VSSt
sC E 11 12 B sio1 S101-S108 Serial Input/Output
slo2 4 13 14 1 SI03 :
si0a d 15 16 B DT/OE QSF Special Flag Output
w1/101 O 17 18 O w2/102 VDD/VSS Power (5V)/Ground
W3/103 ] 19 20 [J vss2
W4/104 OO 21 22 1 vDD1 NC No Connection
WB/WE [ 23 24 [0 RAS
A8 [] 25 26 [ A6
VSSs3 [ 27 28 O NC
A5 [ 29 30 O A4 : : *
NG O 31 32 B vbD2 Absolute Maximum Ratings
A7 O 33 34 O A3 .
A2 [] 35 36 O At Ambient Temperature
A0 ] 37 38 O asF Under Bias .....cccccoevvvvveeeeereennnnenn —10°C to +80°C
CAS [ 39 40 3 DSF Storage Temperature (plastic) ....-55°C to +125°C
Z-2ZIP Voltage_ReI_ative LA/ — -10to+7.0V
. . Short Circuit Out Current.............cvvvevnenennnn..
Capacitance Power DiSSipation ............c.eueveeeeenerevenecnerenee

To=25°C, Vg, =5V £10%, Vgg =0V, f=1MHz

*Note: Operation above Absolute Maximum Ratings can

Symbol Parameter Min. [ Max. [ Unit N e
y adversely affect device reliability.
Cin Input Capacitance 7 pF
CinouT Input/Output 9 pF
Capacitance
Cout Output Capacitance (QSF) 9 pF

*Note: Capacitance is sampled and not 100% tested.



" VITELIC V52C8128
Functional Diagram
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" VITELIC V52C8128

DC and Operating Characteristics
(Vpp =5V £ 10%, Ta = 0~70°C)

V52C8128-80 | V52C8128-10

Symbol Parameter (RAM Port) SAM Port | Min. Max. | Min. | Max. | Unit | Notes
Ibo1 Operating Current Standby 90 75 mA 1,2
RAS, CAS Cycling, tge = tge Min.
Ibp1a Active 130 115 mA 1,2
lop2 Standby Current Standby 7 7 mA
RAS, CAS =V4
IDDZA Active 50 50 mA 1,2
loba RAS-Only Refresh Current Standby 90 75 mA 1,2
RAS Cycling, CAS = Vi, tre = tre Min.
Ibp3a Active 130 115 mA 1.2
lopa Page Mode Current Standby 80 65 mA 1,2
RAS = ViL, CAS Cycling, tpc = tpc Min.
lppaa Active 120 105 mA 1,2
lops CAS-before-RAS Refresh Current Standby 90 75 mA 1,2
RAS Cycling, CAS before RAS,
trc =tRe Min.
loosa Active 130 115 mA 1.2
loos Data Transfer Current Standby 110 95 mA 1,2
RAS, CAS Cycling, tgc = trc Min.
IDDGA Active 150 135 mA 1,2
lpp7 Flash Write Current Standby 90 75 mA 1,2
RAS, CAS Cycling, tac = tge Min.
Ibo7a Active 130 115 mA 1,2
ibps Block Write Current Standby 100 85 mA 1.2
RAS, CAS Cycling, tnc = tﬂC Min.
Ibpsa Active 140 125 mA 1,2
hw Input Leakage Current -10 10 -10 10
OV < V|y 5.5V, all other pins not under test = OV
low) Output Leakage Current -10 10 -10 10
0V < Vour £ 5.5V, Output Disable
VoH Output “H” Level Voltage 2.4 2.4 \
IOUT =-2mA
VoL Output “L" Level Voltage 0.4 0.4 \
lOUT =2mA
ViH Input High Voitage 24 Vpp+1| 24 |Vpp+1
ViL Input Low Voitage -1.0 0.8 -1.0 0.8




" VITELIC V52C8128
AC Electrical Characteristics Notes: 3, 4, 5
V52C8128-80 V52C8128-10

Symbol Parameter Min. Max. Min. Max. Unit Notes
tre Random Read or Write Cycle Time 150 180 ns
tamw Read-Modify-Write Cycle Time 195 235 ns
tec Fast Page Mode Cycle Time 50 55 ns
terMwW Fast Page Mode Read-Modify-Write Cycle Time 90 100 ns
trac Access Time from RAS 80 100 ns 6,12
taa Access Time from Column Address 45 50 ns 6,12
tcac Access Time from CAS 25 25 ns 6,13
tcpa Access Time from CAS Precharge 45 50 ns 6,13
torr Output Buffer Turn-Off Delay 0 20 0 20 ns 8
tr Transition Time (Rise and Fall) 3 35 3 35 ns 5
tpp RAS Precharge Time 60 70 ns
tras RAS Pulse Width 80 10K 100 10K ns
trasp RAS Puise Width (Fast Page Mode only) 80 100K 100 100K ns
trsH RAS Hold Time 25 25 ns
tcsH CAS Hold Time 80 100 ns
tcas CAS Pulse Width 25 10K 25 10K ns
treo RAS to CAS Delay Time 22 55 25 75 ns 12
tRAD RAS to Column Address Delay Time 17 35 20 50 ns 12
tRaL Column Address to RAS Lead Time 45 50 ns
tcrp . CAS to RAS Precharge Time 10 10 ns
tepn CAS Precharge Time 10 10 ns
tce CAS Precharge Time (Fast Page Mode) 10 10 ns
tasr Row Address Setup Time 0 0 ns
traH Row Address Hold Time 12 15 ns
tasc Column Address Setup Time 0 0 ns
tean Column Addrass Hold Time 15 15 ns
tar Column Address Hold Time referenced to RAS 55 70 ns
tacs Read Command Setup Time 0 0 ns
treH Read Command Hold Time 0 0 ns 9
tRRH Read Command Hold Time referenced to RAS 0 0 ns 9
twcH Write Command Hold Time 15 15 ns
twer Write Command Hold Time referenced to RAS 55 70 ns




" VITELIC V52C8128
AC Electrical Characteristics (Cont'd)
Vv52C8128-80 Vv52C8128-10
Symbol Parameter Min. Max. Min. Max. Unit Notes
twp Write Command Pulse Width 15 15 ns
tawL Write Command to RAS Lead Time 20 - 25 ns
tewt Write Command to CAS Lead Time 20 25 ns
tos Data Setup Time 0 0 ns 10
tom Data Hold Time 15 15 ns 10
tonr Data Hold Time referenced to RAS 55 70 ns
twes Write Command Setup Time 0 0 ns 11
tawp RAS to WE Delay Time 100 130 ns 11
tawD Column Address to WE Delay Time 65 80 ns 1"
tewo CAS to WE Delay Time 45 55 ns 11
toze Data to CAS Delay Time ] ] : ns
tozo Data to OE Delay Time 0 0 ns
toEa Access Time from OE 20 25 ns 6
toez Output Buffer Tum-Off Delay from OE 0 10 0 20 ns 8
toen OE to Data Delay Time 10 20 ns
toen OE Command Hold Time 10 20 ns
troH RAS Hold Time referenced to OE 15 15 ns
tcsh CAS Setup Time for CAS-before-RAS Cycle 10 10 ns
teHr CAS Hold Time for CAS-before-RAS Cycle 15 15 ns
tapc RAS Precharge to CAS Active Time 0 0 ns
trer Refresh» Period 8 8 ms
twsh WB Setup Time ] 0 ns
trwH WB Hoid Time 15 15 ns
trsn DSF Setup Time referenced to RAS 0 0 ns
tren DSF Hold Time referenced to RAS (1) 15 15 ns
tenR DSF Hoid Time referenced to RAS (2) 55 70 ns
tese DSF Setup Time referenced to CAS 0 0 ns
tcen DSF Hold Time referenced to CAS 15 15 ns
tms Wirite-Per-Bit Mask Data Setup Time 0 0 ns
e Write-Per-Bit Mask Data Hold Time 15 15 ns
trhs DT High Setup Time 0 0 ns
tTHH DT High Hold Time 15 15 ns
tris DT Low Setup Time 0 0 ns




" VITELIC V52C8128
AC Electrical Characteristics (Contd)
V52C8128-80 Vv52C8128-10
Symbol Parameter Min. Max. Min. Max. Unit Notes
trun DT Low Hold Time 15 10K 15 10K ns
tRTH DT Low Hold Time referenced to RAS 65" 10K 80 10K ns
(Real Time Read Transfer)
tatH DT Low Hold Time referenced to Column Address 30 30 ns
(Real Time Read Transfer)
teth DT Low Hold Time referenced to CAS 25 25 ns
(Real Time Read Transfer)
tesn SE Setup Time referenced to RAS 0 0 ns
tren SE Hold Time referenced to RAS 15 15 ns
trrp DT to RAS Precharge Time 60 70 ns
tre DT Precharge Time 20 30 ns
thso RAS to First SC Delay Time (Read Transfer) 80 100 : ns
tasp Column Address to First SC Delay Time 45 50 ns
(Read Transfer)
tcso CAS to First SC Delay Time (Read Transfer) 25 25 ns
trsL Last SC to DT Lead Time 5 5 ns
(Real Time Read Transfer)
trso DT to First SC Delay Time (Read Transfer) 15 15 ns
tshs Last SC to RAS Setup Time (Serial Input) 30 30 ns
tsro RAS to First SC Delay Time (Serial Input) 25 25 ns
tsop RAS to Serial Input Delay Time 50 50 ns
tspz . Serial Output Buffer Tum-Off Delay from RAS 10 50 10 50 ns 8
(Pseudq Write Transfer)
tscc SC Cycle Time 30 30 ns
tsc SC Pulse Width (SC High Time) 10 10 ns
tscp SC Precharge Time (SC Low Time) 10 10 ns
tsca Access Time from SC 25 25 ns 7
tson Serial Output Hold Time from SC 5 5 ns
tsos Serial Input Setup Time 0 0 ns
tsoH Serial Input Hold Time 15 15 ns
tsea Access Time from SE : 25 25 ns 7
tsg SE Pulse Width 25 25 ns
tsep SE Precharge Time 25 25 ns
tsez Serial Output Buffer Turn-Off Delay from SE 0 20 0 20 ns 8
teze Serial Input to SE Delay Time 0 0 ns




" VITELIC V52C8128
AC Electrical Characteristics (Cont'd)
V52C8128-80 V52C8128-10
Symbol Parameter Min. Max. Min. Max. Unit Notes
tszs Serial Input to First SC Delay Time 0 0 ns
tsws Serial Write Enable Setup Time 0 0 ns
tswh Serial Write Enable Hold Time 15 15 ns
tswis Serial Write Disable Setup Time 0 0 ns
tswiH Serial Write Disable Hold Time 15 15 ns
tsts Split Transfer Setup Time 30 30 ns
tsTH Split Transfer Hold Time 30 30 ns
tsap SC-QSF Delay Time 25 25 ns
trap DT-QSF Delay Time 25 25 ns
tcao CAS-QSF Delay Time 35 35 ns
traD RAS—-QSF Delay Time 75 90 ns




" VITELIC v52C8128

Notes
1. These parameters depend on cycle rate.

2. These parameters depend on output loading. Specified values are obtained with the output open.

3. An initial pause of 200us is required after power-up, followed by any 8 RAS cycles (DT/OE “high™) and
any 8 SC cycles before proper device operation is achieved. In case of using internal refresh counter, a
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

4. AC measurements assume ty = 5 ns.

5. Viy(min.) and V)_(max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between V) and V.

6. RAM port outputs are measured with a load equivalent to 1 TTL load and 100 pF. Doyt reference levels:
VOHNOL = 2.0V/0.8V.

7. SAM port outputs are measured with a load equivalent to 1 TTL load and 30 pF. Doyr reference levels:
Vorn/VoL = 2.0V/0.8V.

8. torr (Max.), topz (Max.), tgpz (Max.) and tsgz (max.) define the time at which the outputs achieve the
open circuit condition and are not referenced to output voitage levels.

9. Either tgen or tgry Must be satisfied for a read cycle.

10. These parameters are referenced to CAS leading edge of early write cycles and to WB/AWE leading edge
in OE-controlled write cycles and read-modify-write cycles.

11. twes: trwps tcwp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If twcg = twes (min.), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle. If tawp = tgwp (min.), tcwp =
tcwp (min.) and tawp 2 tawp (min.), the cycle is a read-modify-write cycle and the data out will contain
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of the
data out (at access time) is indeterminate.

12. Operation within the tgcp (max.) limit ensures that tgac (Mmax.) can be met. tgcp (Max.) is specified as a
reference point only; if tgcp is greater than the specified tgcp (max.) limit, then access time is controlied

by tcac-
13. Operation within the tgap (Max.) limit ensures that tgac (Max.) can be met. tgap (Max.) is specified as a
reference point only; if tgap is greater than the specified tgap (max.) limit, then access time is controlled



" W VITELIC V52C8128
TIMING WAVEFORMS
Read Cycle
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" VITELIC v52C8128

Write Cycle (Early Write)

< tRC >
< tRAS > [¢— tRp —>
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RAS '~ N : / N
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TAs VM- \4— tCAS > / / N
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-— <> < > [ ICAH —>

ro-ne 77N oot WL e X777 7777772X

wsa| |tawn

, twes — [+ [ tWCH >
WowE WTIN KNt — 7777
tTHS | | tTHH M?&I’

[
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WM1 data: 0: Write Disable
1: Write Enable
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" VITELIC

Write Cycle (OE Controlled Write)
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WM1 data: 0: Write Disable
1: Write Enable

12



" VITELIC V52C8128

Read-Modify-Write Cycle
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0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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" VITELIC

RAS
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V52C8128
Fast Page Mode Read Cycle
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v VITELIC V5208128

Fast Page Mode Write Cycle (Early Write)
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‘ tRASP >
RAS z:r:—ﬂ&?—— tAR———»| |e———— tpg ——] 7 X
tgﬁi f¢— tRCD ———p e—tcPp —»] - tcp | [ RSH—>{ 14PN
CAs 'H- le— tRAD — "\\4- tcas {2 ‘S<-tCAs—>Z "S“CAS-D/]‘ \
ik e— tCSH > < tRAL !
RAH —p| & tCAH <CAH tASC tCAH_
Vl:iA—SR %:ow oo ‘-C;L :4 e ﬂ-COL ) N CgL -
A0-A8 _.>§ ADD. ADD. 1 m ADD. 2 K// aodn_ X/ / /)L
tFWH ] VR twcnk wen 2WeH_
—>ItWSR - | WCS | te—{ g tWCS »| [4— tWCS > e
L i e e V7777777,
s | [tren tcwL —»] towL —s - lcvw.»l
<> [ [~ tRWL —
OTOE v,/ NLLLLLLLL L L

«—— tFHR
tFsC tFsC tFSC . P tCFH
DSF VIL_)?—» ‘ ' +—>y ) > . l/////////
M e 1DH | DH
T > [*0H o5 ) e tos P
|_ IN XIH:% Vg E®£;A>T1A-IN DATATN E(/ / / / DATAN K/ // / / / //
IL—
e o
L out xgr: OPEN

— "/ /] H oR "L

*1 WB/WE W1/i01~-W8/108 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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Fast Page Mode Read-Modify-Write Cycle
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*1 WBWE | W1/101-ws/108 Cycle
0 WM1 data Write per bit
1 Don’t Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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" VITELIC Vv52C8128

RAS Only Refresh Cycle
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" VITELIC V52C8128
Hidden Refresh Cycle
-+ tRC L g tRC >
- tRAS > [¢ we - tRAS > [* .
BAS z:r: N+—— R ——{ |/ . SF \
<ICHP~ le—— tRCD - :tRSH > te— ICHR — |<- {ICPN —DI
CRS N\ 7 /N
[ tRAD— >} {RALT—>
SR pay RSg Lo
Ao-ns TR nones WX s W/ /1 /T 7X
—-l - tWSR
v tRCS—  |* tRRH — |<— < »{ IRWH
wewe 77777777170 N 777777777,
:l'HS; tTHH <‘FIOH
ViH— -
DT/OE _ / / / // / / / /
\./IL‘FS?. / _:" tnir;'ét/rlsc; _ ‘CFH'
- tFHR >
osF W7/ | N Iy
fe—>|toEZ - - tOEA -4 tOFF [
:tOFF> > 1CAC‘<‘ « topz—>
WB/}%8~ zgf _ > A V;: VALID DATA-OUT )
[ ————tRAC —

*H"OR“L®

(/1
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Load Color Register Cycle

V52C8128

_ z::‘——1S‘ 1RAS r_ tRP —»
h%ild : RCD tc‘SH RSH [ 'CPN —
o W R0 ——/ [ F L\
ro-ns TN —ow y/////////////{/g//////////x
k“N_Si tRWH - tRWL =i
wewE 77 1v///// TN =777
e w7 R IITITTTIT77777
tFSR “B_F_H’l
:::f 7T [T T
o TN s K777 7777777777
. vwal}%a. te tonr:)s_u l“— e o] (Delayed Write)
L TTTTTTTT 777X csommmn KIT777777777777777777

Read Color Register Cycle

(Earty Write)

V,IIA :*H  OR "

-F-‘A_S x::{: S tRAS ‘24— {RP —
Jere :_ tRCO —»ICSH<— tRSH ——— o> o (CPN —y
Ll e— e 2 S N
s 877777 Mrowsemmess K7 77777777777777 777777777777
TS et — T
BTIOE '~ W . / -
twsh| 1RWH | _.l'RC . —p RR:acu
wawe 77777 Jm
DSF tzfzzaggﬂk_' NLLLLLL L

W1/101~ VOH-—

1OEA

l— ICAC —
y,

tOFF —
j—— tOEZ —f

E___.

VoL —

' VALID OUTPUT

tRAC

:*H" OR*L"
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Flash Write Cycle

< tRC

< tRAS > tRP —»
—_— VIN—"
RAS '_ N N\
tCRP “ icsH >
< <— tRCD >l tRSH > j+— tCPN —>
—— VIH—
CAS \
ViL—, \r f
< {CAS

_tASR_| | tRAH_

wo-ne R rowsooeess X/ /1777 7771777777777 7777777777777

<

WSR | | IRWH

w7\ 7777777777777 777777777

mee T RO

o 2T RZIIITTITTI T TTTTT T

s e e WL
L our Yor

V// /|: v oR“L

WM1 DATA Cycle

0 Flash Write Disable
1 Flash Write Enable

20



“ " .VIT ELIC V52C8128
Block Write Cycle
VR | [ tRAS e > :— tRp —i
RAS viL— S: AR > Z \
- ¢ T
< ‘CRP < tRCD - >le tRSH > le—— ICPN —»]
o ) N e e 0 I _
le—— tRAD >l tRAL >
< IASR > | 'RAH > tASC | < ICAH
Ao-A8 7 row Ao sov.weewo X/ /L1111 /1 /X
- tWSR > <‘RWH>
WeWE LT XKLL

e 7F X777 71T 77
o w N N W T | NI
SR TN /) SRR SN
WB/LloguT ng: [ IDHR -
/////:“H"OH"L"
1 Don't C:r: Bloca:(sV:rite (::on Mna:k)

WM1 data: 0: Write Disable
1: Write Enable

*3) Column Select

W1/101 — Column 0 (Ayc =0, Agc =0)
W2/102 — Column 1 (Ayc =0, Agc = 1)
W3/I03 — Column 2 (A1c =1, Agc = 0)
W4/I04 — Column 3 (Ajc =1, Agc = 1)

Wn/IOn

)

21

=0: Disable
=1: Enable



" VITELIC V52C8128
Page Mode Block Write Cycle
e tRASP > ‘AP
RAS z::: N+ tan —» Zﬁ\_
- tPC e tpC > | IRSH —»
{CRP| [@— ICSH > tcP . tcp ICPN
Iy | O N LV T Y o N
CAS ViL— -« AO \ 4—1 tCAS —> S<— CAS &4—( tCAs-:L _
t - RAL —
v 'ASR —»] 13RAH e ) g ‘xCAHtASC-b i e tasc —»{ |4+ I;CA”
Ao-a8 77X o R RS X I YT TT 77777,
V|H—r;Hs_.' 1%
OTI0E v —/// L1 7
tRWH
tWSR—» <-< >
WEAVE vy R
l¢—— FHR > < <>
- " % <_§F§ trsc| #  |*tcFH tesc * {CFH . =: ;;—1////////
s " | fe—toHR > <—| IDH
IMHl 1pg > 1OH <—>{ tDH
Vi tMS 4 S g PN DS | |& DS > |e
Werds v/ 2 XA = XI///K s KITTTR = X7777777

1 WB/WE | *2 W1/101~-W8/108 Cycle
0 WM1 data Masked Block Write
1 Don’t Care Block Write (Non Mask)

WM1 data: 0: Write Disable
1: Write Enable

*3) Column Select

W1/101 — Column 0 (A4 =0, Agc = 0)
W2/102 — Column 1 (A1c =0, Agc = 1)
W3/103 — Column 2 (Aic = 1, Agc = 0)
W4/104 — Column 3 (A1 =1, Agc = 1)

22
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Wn/IOn
=0: Disable
=1: Enable

:“H” OR “L”

//,




V52C8128

| v VITELIC
Read Transfer Cycle (Previous Transfer is Write Transfer Cycle)
< tRC -
- t > | 1
N B - . FX
fe— tcap —» j— tRCD ———;C<SH— RSH - > [ (CPN 4—1
CAS ::r: \\4— tcAs ~/ /f' \_
e— 1RAD —>le tRAL >
<ASR | | G1RAH 1 — tASC|e—~ [ tCAH —»
AO0-~A8 x:s: ROW ADDRESS E@g SAM START ADDRESS X// / / / / / / / / /
s | | AO-A7| : TAP
WeAvE |77 L
TS ] | tTLH D TP e
BTOE - iy, k</////////////
<'FSR | [ IRFH < tASD ={
osF |7 /1L 7
< OFF - 1ASD D ;
W1/101~ VoH="" X%
w8/108 voL — 4 rso t
“iscr| [T Cisce |
SRS —» 4 > (] [—>
sC z::: ZEC _\ Inhibit Rising Transient \ A N Y \
1SDS ESDH ;83§
N w X ol K
SIO1-~ ftap | [ tsca tsoH
S’fa VOH— — oo —— ; VALI:)
ouTt VoL = - oo . X_DATA-QUT K
QSF Zg:’: )ﬁ; TAP MSB (A7)
Note: § =ViL

23
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Real Time Read Transfer Cycle

v52C8128

< tRC
y - tRAS > [ tRP —
— - n A
RAS " N AR > / N
L=
ere | [* tCsH >
< »| |¢————— tRCD i tRSH < ICPN >
— ViH—
CAS v:’: \\: 1CAS —»/ /f'
. <4— tRAD —>-1@ tRAL >
ASR ] |QRAH | tasc e |« tcaH»]
ViIH=
AO0~A8 VIL _% ROW ADDRESS E@g SAM START ADDRESS E(/ / / / / / / / / // / / / / /)(

WSR

Aw

AO-A7 : TAP
tATH

WE /7

LS

DUk
‘<///////////////////////////////////

tICTH —

tTRP

soe A || J *</////////////
oss N T T

<

W1/101~ YOH—" 3

N2

W8/108 vor — 3

l¢— 1SCC —»
tsc tsce TsL. TSD
VIH= — | f-_\‘ - -
<uw. ] ¥ S M S S
ViH—
N M OPEN
viL— sea 1SCA
SIO1~ tSOH TQD -
SIO8 < —»! |4 1SOH
L ouT VOH - VALID Z VALID VALID VALID g VALID
VoL — DATA-OUT DATA-OUT DATA-OUT DATA-OUT 3 DATA-OUT
]
1}
Previous Row Data :;: New Row Data
VOH~— )g‘
TAP MSB (A7
QsF o _ SB (A7)

Note: SE = ViL

24
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‘v “vimeLe v52C8128
Split Read Transfer Cycle
‘< tHAStRc o [ PR
RAS i /N T N
< tCSH >
oy QCRE ¢—— IRCD ~—————>le— RSH - |¢— (CPN ~—{
GRS V- 7 N\ tors ——i/ || F \
tASR mtRAD L 0 hd tRAL >
Vit +—>| (4> tASC-» |e 4 ICAH —
A-18 /L /LSS IR somnss sooressan K/ /L[]

AO0-AG:TAP
wsgl |

wewe 7777777 NLLLLLLL L

tTLS | | tTLH

FZAAAALANARARARRARRRRARARRARANN

BTOE vy AN

<—ts1's—> <+

e w7777/ 777 s ‘</////////////////////////////

tr-'sn
S S 125 126
(127) ¢ (n 128) ( 129) (n + 130) (253) (254) (255)

s 'z ANVWAAVAVAVAVAYN
T%\\\\\\\\

SIO1~ VIH="3255 \/ 255 n Y] nee >< 125 126
SIO8 vi - (126) /\ (127) >< (n+128)X(n+129)X(n+130)—X """"" (253) X 254)

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

25
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" VITELIC
Pseudo Write Transfer Cycle
-+ tRC -
< RAS »| 4—— 5P ——p
RAS z:’:: Nl tAR > i

/ \

<

ICRP —#{ |€———— tRCD ————t4— tASH

tCsH

\

> [ 'CPN ——

FAgs VH-
e > f
CAS Vit - \\ CAS / "\_
«— tRAD e RAL >
GASR ] | (1RAH — ASC [#— [@— ICAH —]
VIH=
A0-A8 ViL = ROW ADDRESS SAM START ADDRESS 8 / / // / / / / / //)(

_twsh | [ tRwH_

L

A0~ A7 TAP

WBAVE ' l/////////////////// iy,

s | [ trH

BTIE vy /1L T

tFsR [ | L IRFH

DSF /L

_tOFF
W1/101~ YOoH= E

NA

W8/108 voL — 4

ISRS—> [«

OPEN

ViH=—

-
sc N ibit Risi i
ViL — 1sC Inhibit Rising Transient

'ESR 1REH

< >

Jshp
i le— 1SCC
tscp | tsc,  tscp

N AN
tSws

SN X777

{////////////X

<+————— 1SDD

<+—— 1SDZ — ésog <tsotl
IN i 7777777777 VALID
[ ViL— 3 DATA-IN
SIO1~ < ISCA —»
sios |
VOH— vAJD VALD K
Lour VOL —___DATADUT DATA-QUT A OPEN
' lcap_
1SOH <+——— tRQD >
VOH- X;
QSF yoL - | TAPMSB (A7)

Serial Output Data 4———;

26
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Write Transfer Cycle

RAS

CAS

AO~A8

DSF

W1/101~
ws/108

SC

L out

QSF

V52C8128

::r: ] z :::s | R >ZE:' tap —»\—
v l4— ICRP —9 j—-——— tRCD —;CQS-H— tRSH " L l<— tCPN —'D’
V::‘: | ] \\d—ttCAS > / _ /f' ]\_
;:’::Z%< ROW>ADD<RESS =@ SAM STAF\'T. ADDRESS W/////// ///x
- tWSR » le tAWH ~A7i T
wE ) 777777 7777777777777 777777777777
s wIN | W T,
wr " 7777777777777
R = .
\‘;:t:_tsizzzs c <—=\ inhibit Rising Transient \< iZ - >S:TZL7
w N[ W777777777777777777
) oS | | SoH 1@1 1sos | | isoH
o SN YA, B S
:g:‘: . | >§: TAP MSB (A7) —
O e etor Enatie 7777 omeL

27



"‘ VITELIC v52C8128
Split Write Transfer Cycle
RAS z::‘: 7 N : tAR > ] Zf \
o Poild :—tnco:i—»«tnsn _ o | e tcPn —ny
CAS - 7 | ;‘\\:—:CAS >/; 7 R
sons WTTTTTTTTTINE w0t K7 758 ” W7777777777777777
A AMENNANAARAA VAT 7R AR LR AR LR AR AR RRRRRRAAN
MU AAAAAAAAAN iy | A AR AR LA LA R LA AR AR ARARARAANNN
o WI7T7TT7TT I e REZZTTITTTITTITT 7777/ 777777,
sc = f\L RYAN
I A A A A 1V
A v - Jg( o2y K o139 X i X XK ooy X ady X g X "o

tSOD

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

..........

Note: SE = vy

7

Z Lower SAM O ~ 127

pper SAM 128 ~ 255

WM DATA: 0: Transfer Disable
1: Transfer Enable

28
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Serial Read Cycle (SE = V)

RAS i b
see 777777 TTTTTTTTTTTT RIT7TT7TTT77T,

_tsc _tsc_ _tsc ‘tsc tsC

ViH= > -
ViL ~-
tsca 1SCA tsca tsca

ISCP | |@-SCA L ISCP = |4-SCA, tscP ISCP | |4-SCA, "tscp tscP
| 1504 1SOH 1SOH | [tso | 1SOH
SIO1~ VoH-— VALID VALID VALID VALID VALID VALID
SI08 vg — DATA-QUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT ATA-OUT
|

Note: SE = V)_ /76‘/;:“H"OR"U

Serial Read Cycle (SE Controlled Outputs)

= a VYH-
RAS | " N\ /

tTHS tTHH

BT/ 5:['///////////////////% V///////////////,
S YA N

tscp tscp tscp tscp tscp tscp
. Isep

»l
s ViH-
SE
ViL = /7
tsze
>

N e Y
viL - A IRE

tSCA SCA IscA
SI01-~ 1SCA
s|08 Json «SEZ o) 1SO
| ouT VOH— VALID VALID E OPEN VALID VALID VALID
voL - DATA-OUT DATA-OUT DATA-QUT DATA-OUT ATA-OUT

4 // - “H" OR “L"

I 3
\J
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Serial Write Cycle (SE = V)

RAS

DT/OE

SC

SIO1~
Slo8

ViH=
VIiL—

THS

V52C8128

THH

wLLLLTT T T

LY

l¢—— 1SCC —»{e— 1SCC —»|4¢— tSCC —»|e—— 1SCC —»le— tscC

_tsc | tsc_ tsc tsC_ tsC_
VIH~ A
ViL - Z Z Z Z Z

t E t E t E t E t E
sor QSDH_ . ‘SDH; tSCP SDH tscP ASDH> iy SDH tSoP
tSDS —»|  la— —»| |e—1tSDS| —»| |e—1tSDS le—tSDS | —»} |e—tSDS
VIH- VALID VALID VALID VALID VALID
VIL— DATA-IN DATA-IN DATA-IN DATA-IN DATA-IN
Note: SE = v|_

Serial Write Cycle (SE Controlled Inputs)

a5

an

OR“U"

s X S
fTHS tTHH
570w/ /L /L[ D RULLLLLL Y
’ le— tSCC e tSCC —» .« tSCC —»{e4— tSCC —»te— tSCC
lsc tSC._| IsC, <SC, <SC,
ViH= tscp tscp N tSCP tscp tscp tscp
% - =/ XBZ;SWH-EBZ XE:”Z :tswn-l\‘gz
— vm——\'swi’ 9 tswh , [S— 1SEP ¥ R tswH | [ 1SEP— o 1SWH
SE ViL— - | tswis ) ) tSWIS \ - /
tsg ™ s — [ tSE
tsns_.< Jsoy, > tsps,,, N Jso > tsos_,$ dsoy
N TR e X777 7777 e, X7777777 R e, X777,
Y
L——OUT :g':: OPEN

30
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Pin Functions

Address Inputs: A0-A8

The 17 address bits required to decode 8 bits of the
1,048,576 cell locations within the dynamic RAM
memory array of the V52C8128 are multiplexed onto
9 address input pins (Ag—Ag). Nine row address bits
are latched on the falling edge of the row address
strobe (RAS) and the following eight column address
bits are latched on the falling edge of the column
address strobe (CAS).

Row Address Strobe: RAS

A random access cycle or a data transfer cycle
begins at the falling edge of RAS. RAS is the control
input that latches the row address bits and the states
of CAS, DT/OE, WB/WE, SE and DSF to invoke the
various random access and data transfer operating
modes shown in Table 2. RAS has minimum and
maximum pulse widths and a minimum precharge
requirement which must be maintained for proper
device operation and data integrity. The RAM port is
placed in standby mode when the RAS control is held
“high”.

Column Address Strobe: CAS

CAS is the control input that latches the column
address bits and the state of the special function
input DSF. DSF is used in conjunction with the RAS
control to select either read/write operation or the
special Block Write feature on the RAM port when
DSF is held “low” at the falling edge of RAS. Refer to
the operation truth table shown in Table 1. CAS has
minimum and maximum pulse widths and a minimum
precharge 'requirement which must be maintained
for proper device operation and data integrity. CAS
also acts as an output enable for the output buffers on
the RAM port.

Data Transfer/Output Enable: DT/OE

The DT/OE input is a multifunction tion pin. When
DT/OE is “high” at the falling edge of R RAS, RAM port
operations are performed and DT/OE is used as an
output enable control. When the DT/OE is “low” at the
faling edge of RAS, a data transfer operation is
started between the RAM port and the SAM port.

Write Per Bit/Write Enable: WB/WE

The WB/WE inputis also a multifunction onpin. When
WB/WE is “high” at the falling edge of RAS, during
RAM port operations, it is used to write data into the
memory array in the same manner as a standard
DRAM. When WB/WE is “low” at the falling edge of

31
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RAS, during RAM port operations, the write-per-bit
function is enabled. The WB/WE input also
determines the direction of data transferbetween the
RAM array and the serial register (SAM).

When WB/WE is “high” at the falling edge of RAS,
the data is transferred from RAM to SAM (read
transfer). When WB/MWE is “low” at the falling edge of
RAS, the data is transferred from SAM to RAM
(masked write transfer).

Write Mask Data/Data Input and Output:
W,1/104-Wg/104

When the write-per-bit function is enabled, the
mask data on the W/IQ; pins is latched into the write
mask register (WM?1) atthe falling edge of RAS. Data
is written into the DRAM on data lines where the
write-mask data is a logic “1”. Writing is inhibited on
data lines where the write-mask data is a logic “0”.
The write-mask data is valid for only one cycle. Data
is written into the RAM port during a write or read-
modify-write cycle. The input data is latched at the
falling edge of either CAS or WB/WE, whichever
occurs late. During an early-write cycle, the outputs
are in the high-impedance state. Data is read out of
the RAM port during a read or read-modify-write
cycle. The output data becomes valid on the W/I0;
pins afterthe specified access times from RAS, CAS
DT/OE and column address are satisfied and will
remain valid as long as CAS and DT/OE are kept
“low”. The outputs will return to the high-impedance
state at the rising edge of either CAS or DT/OE,
whichever occurs first.

Serial Clock: SC

All operations of the SAM port are synchronized
with the serial clock SC. Data is shifted in or out of the
SAM registers at the rising edge of SC. in a serial
read, the output data becomes valid on the SO pins
after the maximum specified serial access time tgca
from the rising edge of SC. The serial clock SC also
increments the 8-bits serial pointer (7-bits in split
register mode) which is used to select the SAM
address. The pointer address is incremented in a
wrap-around mode to select sequential locations
after the starting location which is determined by the
column address in the normal transfer cycle. When
the pointer reaches the most significant address
location (decimal 255), the next SC clock will place it
at the least significant address location (decimal 0).
The serial clock SC must be held at a constant V4 or
Vi level during read/pseudo write/write transfer
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operations and should not be clocked while the SAM
port is in the standby mode, to prevent the SAM
pointer from being incremented.

Serial Enable: SE

The SE input is used to enable serial access
operation. In a serial read cycle, SE is used as an
output control. In a serial write cycle, SE is used as
a write enable control. When SE is “high”, serial
access is disabled, however, the serial address
pointer location is still incremented when SC is
clocked even when SE is “high”.

Special Function Control Input: DSF -

The DSF inputis latched at the falling edge of RAS
and CAS and allows for the selection of various
random port and data transfer operating modes. In
addition to the conventional multiport DRAM, the
special features, consisting of flash write, biock write,
load/read color register and split read/write transfer
can be invoked.

Operation Mode

The RAM port and data transfer operating of the
V52C8128 are determined by the state of CAS, DT/

OE, WB/WE, SE and DSF at the falling edge of RAS
and by the state of DSF at the falling edge of CAS.

Table 1. Operation Truth Table

V52C8128

Special Function Output: QSF

QSF is an output signal which, during split register
mode, indicates which half of the split SAM is being
accessed. QSF “low” indicates that the lower spiit
SAM (Bit 0—-127) is being accessed, and QSF “high”
indicates that the upper split SAM (Bit 128-255) is
being accessed. QSF is monitored so that after it
toggles and after allowing for a delay of tgrg, split
read/write transfer operation can be performed on
the non-active split SAM.

Serial Input/Output: SIO1-S108

Serial input and output share common I/O pins.
Serial input or output mode is determined by the most
recent read, write or pseudo write transfer cycle.
When a read transfer cycle is performed, the SAM
port is in the output mode. When a write or pseudo
write transfer cycle is performed, the SAM port is
switched from output mode to input mode. During the
subsequent write transfer cycle, the SAM remains in
the input mode.

The Table 1 and Table 2 show the operation truth
table and the functional truth table for a listing of all
available RAM port and transfer operations,
respectively.

CAS Falling Edge 3 03
RAS Falling Edge 3 08 0 0 1 1
NG 0 1 0 1

CAS-before-RAS Refresh

P

0 . .
1 0 0 0 | Masked Write Transfer Split Write Transfer Masked Write Transfer Split Write Transfer with
1 0 0 1 | Pseudo Write Transfer With Mask Pseudo Write Transfer Mask

1 0 1 * | Read Transfer Split Read Transfer Read Transfer Split Read Transfer

1 1 0 * | Read/Write per Bit Masked Flash Write Masked Block Write Masked Flash Write

1 1 1 ¢ | Read/Write Load/Read Color Block Write Load/Read Color

32
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Table 2. Functional Truth Table
RASY CASY| Address wno Register
Function CAS|DT/OE |WB/WE| DSF | SE | DSF |AASY CASy |AASY| CASY |CASY| Write | WM1| Color
WEY | Mask
CAS-before-RAS Refresh | 0 . . . . - o |- - . - - - - -
Masked Write Transfer 1 0 0 0 0 . Row| TAP WM1 . . WM1 | Load
use - -
Pseudo Write Transfer 1 0 0 0 1 . Row| TAP . . . - - -
Split Write Transfer 1 0 0 1 . . Row| TAP | WM1 - . WM?t | Load -
use
Read Transfer 1 0 1 0 . . Row| TAP o . . - - -
Split Read Transfer 1 0 1 1 . . Row| TAP . . . - - -
Write per Bit 1 1 0 0 . 0 Row| Column | WM1 - DIN | WM1 | Load -
use
Masked Block Write 1 1 0 0 . 1 Row| Column | WM1 | Column - WM1 | Load use
A2C-7C Select use
Masked Flash Write 1 1 0 1 . . Row . WM1 - . WM1 | Load use
use
Read/Write 1 1 1 0 . 0 Row| Column J - DIN - - -
Block Write 1 1 1 0 . 1 Row| Column o Column - - - use
A2C-7C Select
Load/Read Color 1 1 1 1 . . Row . . - Color - - | Load/Read

Note : «="0" or “1”, TAP = SAM Start Address, - = not used.

If the special function control input (DSF) is in the is “high” at the falling edge of RAS, special features
“low” state at the falling edges of RAS and CAS, such as split write transfer, split read transfer, flash
only the conventional multiport DRAM operating write and load/read color register can be invoked. If
features can be invoked: CAS-before-RAS refresh, the DSF input is “low” at the falling edge of RAS and
write transfer, pseudo-write transfer, read transfer, “high” at the falling edge of CAS, the block write
write per bit and read/write modes. If the DSF input special feature can be invoked.
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RAM Port Operation

Fast Page Mode Cycle

Fast page mode allows data to be transferred into
or out of muitiple column locations of the same row
by performing multiple CAS cycles during a s ingle
active RAS cycle. During a fast page cycle, the RAS
signal may be maintained active for a period up to
100 us. For the initial fast page mode access, the
output data is valid after the specified access times
from RAS, CAS, column address and DT/OE. For
all subsequent fast page mode read operations, the
output data is valid after the specified access times
from CAS, column address and DT/OE. When the
write-per-bit function is enabled, the mask data
latched at the falling edge of RAS is maintained
throughout the fast page mode write or read-
modify-write cycle.

RAS-Only Refresh

The data in the DRAM requires periodic
refreshing to prevent data loss. Refreshing is
accomplished by performing a memory cycle at
each of the 512 rows in the DRAM array within the
specified 8ms refresh period. Although any normal
memory cycle will perform the refresh operation,
this function is most easily accomplished with the
“RAS-Only” cycle.

CAS-before-RAS Refresh

The V52C8128 also offers an internal-refresh
function. When CAS is held “low” for a specified
period (tcgr) before RAS goes “low”, an internal
refresh address counter and on-chip refresh control
clock generators are enabled and an internal
refresh operation takes place. When the refresh
operation is completed, the internal refresh address
counter is automatically incremented in preparation
for the next CAS-before-RAS cycle. For successive
CAS-before-RAS refresh cycles, CAS can remain
“low” while cycling RAS.

V52C8128

Hidden Refresh .

A hidden refresh is a CAS-before-RAS refresh
performed by holding CAS “low” from a previous
read cycle. This allows for the output data from the
previous memory cycle to remain valid while
performing a refresh. The internal refresh address
counter provides the address and the refresh is
accomplished by cycling RAS after the specified
RAS-precharge period (refer to Figure 1.)

Write-Per-Bit Function

The write-per-bit function selectively controis the
internal write-enable circuits of the RAM port. When
WB/WE is held “low” at the falling edge of RAS,
during a random access operation, the write-mask
is enabled. At the same time, the mask data on the
W//IQ; pins is latched into the write-mask register
(WM1). When a “0” is sensed on any of the W//I0;
pins, their corresponding write circuits are disabled
and new data will not be written. When an “1” is
sensed on any of the Wy/IO; pins, their
corresponding write circuits will remain enabled so
that new data is written. The truth tabie of the write-
per-bit function is shown in Table 3.

At the falling edge of RAS
CAS |DT/OE| WB/WE | winoi Function
(i=1-8)
H H H . Write Enable
1 Write Enable
H H L 0 Write Mask

Table 3. Truth Table for Write-Per-Bit Function

_r_T Memory Cycle 7_"4{ Refresh Cycle 7_—’4_? Refresh Cycle 7:'_
RAS

CAS \

W1/101-
wse/i08

S

Valid Data Output

/_
>___

Figure 1. Hidden Refresh Cycle
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An example of the write-per-bit function illustrating
its application to displays is shown in Figures 2 and 3.

RAS

CAS
Ag~Ag
DT/OE
DSF
WBWE 2D\
W10, %,Mask///
W,/10, _ﬂWrﬂeW/ A 1* erteW/

W3/10; VAMask/ Z A’// 2z
W,/10, 4//wme‘<//A 0 wme/ AP
Ws/I05 %Mask// 7 ////

Wg/10g _ﬂWnteW 740 wme‘(/

W,/107 %Mask// ///// Z

Wy/10g ﬂwme‘(// 72, Wnte Lz

L LWme
WH/IO; = L : Write Mask
W/IO,; = H : Write

Figure 2. Write-per-bit timing cycle

Load Color Register/Read Color Register

The V52C8128 is provided with an on-chip 8-bits
register (color register) for use during the flash write
or block write operation. Each bit of the color
register corresponds to one of the DRAM /O
blocks. The load color register cycle is initiated by
holding CAS, WB/WE DT/OE and DSF “high” at the
falling edge of RAS. The data presented on the Wy
IO; lines is subsequently latched into the color
register at the falling edge of either CAS or WB/WE,
whichever occurs late. The data stored in the color
register can be read out by performing a read color
register cycle. This cycle is activated by holding
CAS, WB/WE, DT/OE and DSF “high” at the falling
edge of RAS and nd by holding WB/WE “high” at the
falling edge of CAS and throughout the remainder
of the cycle. The data in the color register becomes
valid on the WyIO; lines after the specified access
times from RAS and DT/OE are satisfied. During
the load/read color register cycle, valid Ag~Ag row
addresses are not required, but the memory cells
on the row address latched at the falling edge of
RAS are refreshed.
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QOIDIOIOIIOIDIQIOKIO
QIOIQIOIOIOICIDIOIOIIO
QIQQIIRIOIO| @@ L
QIIIIOIOIOIGIO®OI0O
QIOIIQOIO/® @O0
QIO 0000
QIQIO!
@)@
O

/

7

lihr

3
r L"O" Write
—— No Write (Masked)
*1* Write

No Write (Masked)
"0" Write
No Write (Masked)
“1" Write
No Write (Masked)

Figure 3. Corresponding bit-map

Flash Write

Flash write is a special RAM port write operation,
which in a single RAS cycle allows for the data in
the color register to be written into all the memory
locations of a selected row. Each bit of the color
register corresponds to one of the DRAM /O blocks
and the flash write operation can be selectively
controlled on an I/O basis in the same manner as
the write-per-bit operation.

A flash write cycle is performed by holding CAS
“high”, WBNVE “low” and DSF “high” at the falling
edge of RAS. The mask data must also be provided
onthe W/IO, lines at the falling edge of RAS in order
to enable the flash write operation for selected /10
blocks (refer to Figures 4 and 5).

Flash write is most effective for fast plane clear
operations in frame buffer applications. Selected
planes can be cleared by performing 512 flash write
cycles and by specifying a different row address
location during each flash write cycle (refer to
Figure 6). Assuming a cycle time of 180ns, a plane
clear operation can be completed in less than
92.2us.



v VITELIC V52C8128
RAS —\ Vo
CAS __/i\ S
Ao~Ag 4 : N 7
WBIWE 2\ L7777 77777
DSF 27 A7,
WYI0; 2XWNTYZ L
WM1 =L : Write Mask
WM1 = H : Write
Figure 4. Flash Write Timing
Selected—+ 7777 7 A, 00777
Row r 4 Y ;
Color
rgse———[] 0 0O O ©O O 0O 0O
| 5 | S l \ | I
] i d d
Write Enable I
Write Disable
Figure 5. Flash Write
.
Frame
Buffer
Figure 6. Plane clear application example
Block Write

Block write is also a special RAM port write
operation which, in a single RAS cycle, allows for
the data in the color register to be written into 4
consecutive column address locations starting from
a selected column address in a selected row. The
block write operation can be selectively controlled
on an /O basis and a column mask capability is
also available.

A block write cycle is performed by holding CAS
and DT/ DT/OE “high” and DSF “low” at the falling edge
of RAS and by holding DSF “high” at the falling
edge of CAS. The state of the WB/WE input at the
falling edge of RAS determines whether or not the
I/O data mask is enabled (WB/WE must be “low” to
enable the I/O data mask or “high” to disable it). At
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the falling edge of RAS, a valid row address and I/O
mask data are also specified. At the falling edge of
CAS, the starting column address location and
column mask data must be provided. During a block
write cycle, the 2 least significant column address
locations (AOC and A1C) are internally controlled
and only the six most significant column addresses
(A2C-A7C) are latched at the falling edge of CAS.
(Refer to Figure 7).

An example of the block write function is shown in
Figure 8 with a data mask on W1/101, W4/104, Wé/
106, W7/107 and column 2. Block write is most
effective for window clear and fill operations in
frame buffer applications, as shown on Figure 9.
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RAS —\ /-
CAS —5 \ S
Ag~Ag 7X 9: W m leggmn A2C-A7C X/ Lz

o
WB/WE 2( W// ///////// SIS ST AN,

ASSSA PSS IIA
1A/ SASIIAI AT
1/'01 : Column 0
. * Wy/lIO, : Column 1 | H : Write
(E s:sraéikame ) Wy/103 : Column 2 [ L : Write Mask
’ W4/104 : Column 3
Figure 7. Block Write Timing
Mask Data %%re@? Regig(t);% " Colgmn Col;:mn Col;mn Colgmn

wao | o | v | o 777777 7

W,/10, 1 |:> W,/10, 0 ° W

W4/105 0 Wotos | 1| 1 777/

W10, 1 W10, W/WWW“M““
W/I05 — Wy/I05 !

W,/10;
Wg/lOg 1

We/IOg o - 1 W¢/IOg //////// ////// W%«Mak

WOy ////// ///// 7777 g
W/10g //{//% 0

Mask

Figure 8. Example for Block Write Operation

4
4Eus
BI17277.77:
A
Vi Vs Y27/
|| ‘%
Z V4

M

Figure 9. Example of Block Write Application
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Fast Page Mode Block Write Cycle

Fast page mode block write can be used to
perform high speed clear and fill operaitons. The
cycle is initiated by holding the DSF signal “low” at
the falling edge of RAS and a fast page mode block
write is performed during each subsequent CAS
cycle with DSF held “high” at the falling edge
of CAS.

RAS —\

V52C8128

__If the DSF signal is “low” at the falling edge of
CAS, a normal fast page mode read/write operation
will occur. Therefore, a combination of block
write and read/write operations can be performed
during a fast page mode block write cycle (refer to
Figure 10).

DSF R i i
L
\ v J\ v
Block Write Cycle Read/Write Cycle

'%__J
Block Write Cycle

Figure 10. Fast Page Mode Block Write Cycle

SAM Port Operation

The V52C8128 is provided with a 256 words by 8
bits serial access memory (SAM) which can be
operated in the single register mode or in the split
register mode.

Single Register Mode

When operating in the single register mode, high
speed serial read or write operations can be
performed through the SAM port independent of the
RAM port operations, except during read/write/
pseudo-write transfer cycles. The preceding
transfer operation determines the direction of data
flow through the SAM port. If the preceding transfer
operation is a read transfer, the SAM port is in the
output mode. If the preceding transfer operation is a

Start address : Tap location

write or pseudo write transfer, the SAM port is in the
input mode. The pseudo write transfer operation
only switches the SAM port from output mode to
input mode; data is not transferred from SAM to
RAM.

Serial data can be read out of the SAM port after
a read transfer (RAM — SAM) has been performed.
The data is shifted out of the SAM port starting at
any of the 256 bits locations. The TAP location
corresponds to the column address selected at the
falling edge of CAS during the read transfer cycle.
The SAM registers are configured as circular data
registers. The data is shifted out sequentiaily
starting from the selected tap location to the most
significant bit, and then wraps around to the least
significant bit, as illustrated below.

vl
'

253 {254 | 255
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Subsequent real-time read transfer may be
performed on-the-fly as many times as desired,
within the refresh constraints of the DRAM array.
Simultaneous serial read operation can be
performed with some timing restrictions. A pseudo
write transfer cycle is performed to change the SAM
port from output mode to input mode, in order to
write data into the serial registers through the SAM

V52C8128

port. A write transfer cycle must be used
subsequently to load the SAM data into the RAM
row selected by the row address at the falling edge
of RAS. The starting location in the SAM registers
for the next serial write is selected by the column
address at the falling edge of CAS. The truth table
for single register mode SAM operation is shown in
Table 4.

SAM Port Operation DT/OE at the -
falling edge of RAS SC SE Function Preceded by a
L Enable Serial Read
Serial Output Mode H JL Read Transfer
H Disable Serial Read
L Enable Serial Write
Serial Input Mode H [ Write Transfer
P H Disable Serial Write
ﬂ_ L Enable Serial Write
. P .
Serial Input Mode H H Disable Serial Write seudo Write Transfer

Table 4. Truth Table for SAM Port Operation

Split Register Mode

In split register mode, data can be shifted into or
out of one half of the SAM while a split read or spilit
write transfer is being performed on the other half of
the SAM. A normal (non-split) read/write/pseudo
write transfer operation must precede any spiit
read/write transfer operation. The non-split read,
write and pseudo write transfers will set the SAM
port into output mode or input mode. The split read
and write transfers will not change the SAM port
mode set by the preceding normal transfer
operation. RAM port operation may be performed
independently except during split transfers. In the

Tap location

split register mode, serial data can be shifted in or
out of one of the split SAM registers starting from
any of the 128 tap locations, excluding the last
address of each split SAM. Data is shifted in or out
sequentially starting from the selected tap location
to the most significant bit (127 or 255) of the first
split SAM. Then the SAM pointer moves to the tap
location selected for the second split SAM, to shift
data in or out sequentially starting from this tap
location to the most significant bit (255 or 127), and
finally wraps around to the least significant bit, as
illustrated below.

Tap location

b | ] | seeeese-- ot

127

128 255
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‘ Refresh

The SAM data registers are static flip-flop,
therefore a refresh is not required.

Data Transfer Operation

The V52C8128 features two types of internal
bidirectional data transfer capability between RAM
and the SAM, as shown in Figure 11. During a
normal transfer, 256 words by 8 bits of data can be

256 columns
A

512 512 x 256 x 8
rows Memory Cell Array

g

| 256 x 8 K=>

a. Normal (Non-split) Transfer

v52C8128

loaded from RAM to SAM (Read Transfer) or from
SAM to RAM (Write Transfer). During a split
transfer, 128 words by 8 bits of data can be loaded
from the lower/upper half of the RAM into the lower/
upper half of the SAM (Split Read Transfer) or from
the lower/upper half of the SAM into the lower/
upper half of the RAM (Split Write Transfer). The
normal transfer and split transfer modes are
controlled by the DSF special function input signal.

128 columns 128 columns

r \'g A Y
.
512x128x8|512x128x 8
512 Memory Memory
rows< Cell Array Cell Array

g g
| 128x8 ]-IL 128 x 8 ]—O?_@

b. Split Transfer

Figure 11. Transfer Operation

As shown in Table 5, the V52C8128 supports five
types of transfer operations: Read transfer, Spilit
Read transfer, Write transfer, Split Write transfer
and Pseudo Write transfer. Data transfer operations
between RAM and SAM are invoked by holding the
DT/OE signal “low” at the falling edge of RAS. The
type of data transfer operation is determined by the
state of CAS, WB/WE, SE and DSF which are
latched at the falling edge of RAS. During normal
data transfer operations, the SAM port is switched
from input to output mode (Read Transfer) or output
to input mode (Write Transfer/Pseudo Write
Transfer), whereas it remains unchanged during
split transfer operations (Split Read or Write
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Transfer). During a data transfer cycle, the row
address Ag—Ag selects one of the 512 rows of the
memory array to or from which data will be
transferred, and the column address Ag—-A7 selects
one of the tap locations in the serial register. The
selected tap location is the start position in the SAM
port from which the first serial data will be read out
during the subsequent serial read cycle or the start
position in the SAM port into which the first serial
data will be written during the subsequent serial
write cycle. During split data transfer cycles, the
most significant column address (A7C) is controlled
internally to determine which half of the serial
register will be accessed.
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At the failing edge of RAS
CAS | DT/OE |{WBMWE | SE | DSF Transfer Mode Transfer Direction Transfer Bit SAM Port Mode

H L H . L Read Transfer RAM - SAM 256 x 8 input - Output

H L L L | L [ write Transfer SAM - RAM 256 x 8 Output - Input

H L L H L Pseudo Write Transfer — —_ Output — Input

H L H . H | Split Read Transfer RAM - SAM 128 x 8 Not changed

H L L . H Split Write Transfer SAM - RAM 128x 8 Not changed
Note: ¢ =“H" or “L"

Table 5. Transfer Modes

Read Transfer Cycle

A read transfer cycle consists of loading a
selected row of data from the RAM array into the
SAM register. A read transfer is invoked by holding
CAS “high”, DT/OE “low”, WBMWE “high” and DSF
“low” at the falling edge of RAS. The row address
selected at the falling edge of RAS determines the
RAM row to be transferred into the SAM. The
transfer cycle is completed at the rising edge of
DT/OE. When the transfer is completed, the SAM
port is set into the output mode. In a read/real time
read transfer cycle, the transfer of a new row of data
is completed at the rising edge of DT/OE and this
data becomes valid on the SIO lines after the

specified access time (tgca) from the rising edge of
the subsequent serial clock (SC) cycle. The start
address of the serial pointer of the SAM is
determined by the column address selected at the
falling edge of CAS.

Figure 12 shows the operation block diagram for
the read transfer operation.

In a read transfer cycle (which is preceded by a
write transfer cycle), the SC clock must be held at a
constant V,_or V|, after the SC high time has been
satisfied. A rising edge of the SC clock must not
occur until after the specified delay (tysp) from the
rising edge of DT/OE, as shown in Figure 13.

SAM Start Address ON
{] s10,4
0000000 .. .. 9??? (:>
. SAM p, Serial Read

HRRERN / [f]

Y — 256 x 8 bits

ate ()| & |+lrzrrzzzz22772272724+— selected Row
3 - 512 x 256 x 8 bits
T Memory Cell Array

Figure 12. Block Diagram for Read Transfer Operation
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Nzzprirzrzzzzzrzzzzzzzzzrzz s zn2 2

DT/OE 22222222222 y4

—

/ NI,

DSF XN\

—

AN \:\\ I Y

sCT \__/

B T T, TR S,

Inhibit Rising Transition

Sio

\T‘_/\\_
Coes X —

Figure 13. Read Transfer Timing

In a real time read transfer cycle (which is
preceded by another read transfer cycle), the
previous row data appears on the SIO lines until the
DT/OE signal goes “high” and the serial access
time (tgca) for the following serial clock is satisfied.
This feature allows for the first bit of the new row of
data to appear on the serial output as soon as the
last bit of the previous row has been strobed without
any timing loss. To make this continuous data flow
possible, the rising edge of DT/OE must be
synchronized with RAS, CAS and the subsequent
rising edge of SC (tgTH, tcTh, and trg /tysp must be
satisfied), as shown in Figure 14.

The timing restrictions trg /ttgp are 5ns min/15ns
min. The split read transfer mode eliminates these
timing restrictions.

Write Transfer Cycle

A write transfer cycle consists of loading the
contents of the SAM register into a selected row of
the RAM array. If the SAM data to be transferred
must first be loaded through the SAM port, a
pseudo write transfer operation must precede the
write transfer cycles. However, if the SAM port data
to be transferred into the RAM was previously
loaded into the SAM via a read transfer, the SAM to
RAM transfer can be executed simply by
performing a write transfer directly. A write transfer
is invoked by holding CAS “high”, DT/OE “low”, WB/
WE “low”, SE “low” and DSF “low” at the falling
edge of RAS. This write transfer is selectively
controlled per RAM 1/O block by setting the mask
data on the W/IO, lines at the falling edge of RAS
(same as in the write-per-bit operation). Figures 15
and 16 show the timing diagram and block diagram
for write transfer operations, respectively.

RAS /-
- IRTH
CAS / \ /

- tCTH >
Ao-Ag ZX Row Address X777 X_SAM Stan Address X777 SA/AAAIAA A AA Y,
WB/WE 777 R CI 7. A A A AAIA A A I A A A
DSF Nt K NN

{
DT/OE N L Z 7 7

Sns —>| I"n’so=15ns

¢ /NN SA N T\
N\

$104~SI0g X

\\\\\.\\

Previous Row Data —*- New Row Data

Figure 14. Real Time Read Transfer
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Ao-he Z22220000K XSS
WEIWE 22770y L7
DTIOE 2222000 iv L7 T T,
W1/10,-Wg/IOg —@
SE i LT ﬁ"—f’-ﬂ
sc _/ \/ inhibit Rising Transition \ /—\ /L
Sl04-SI0g _ Datain X Datain f) Data in
DSF 2 iL L L d A r A L T
o (¢ 4L

Figure 15. Write Transfer Timing

orr (]
SAM Start Address SIOy_g
/ ON

Wy—10; W0, Wa—I03 WO, Ws—Os We—I0g Wr—O; Wg—iOg
N0 000 6 — 2999 o //// ////// ///// w /////
,  SAM /!
ll[A ................................. I[[[ Mask ‘z; ‘;l ﬁ ‘\II l;l 'ﬁ ﬁ ‘p
Data “r PP qm “ )
256 x 8 bits 1 1 1
jected Transfer Transfer
7 UL L2772 - gz,:de operation operation
512 x 256 x 8 bits is inhibited. is inhibited.
Memory Cell Array

Figure 16. Block Diagram for Write Transfer Operation

The row address selected at the falling edge of
-RAS determines the RAM row address into which
the data will be transferred. The column address
selected at the falling edge of CAS determines the
start address of the serial pointer of the SAM. After
the write transfer is completed, the SIO lines are set
in the input mode so that serial data synchronized
with the SC clock can be loaded.
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When consecutive write transfer operations are
performed, new data must not be written into the
serial register until the RAS cycle of the preceding
write transfer is completed. Consequently, the SC
clock must be heid at a constant V,,_or V) during
the RAS cycle. A rising edge of the SC clock is only
allowed after the specified delay (tgrp) from the
rising edge of RAS, at which time a new row of data
can be written in the serial register.
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Pseudo Write Transfer Cycle

A pseudo write transfer cycle must be performed
before loading data into the serial register after a
read transfer operation has been executed. The
only purpose of a pseudo write transfer is to change
the SAM port mode from output mode to input mode
(a data transfer from SAM to RAM does not occur).
After the serial register is loaded with new data, a
write transfer cycle must be performed to transfer
the data from SAM to RAM. A pseudo write transfer
is invoked by holding CAS “high”, DT/OE “low”, WB/
WE “low”, SE “high” and DSF “low” at the falling
edge of RAS. The timing conditions are the same as
the one for the write transfer cycle except for the
state of SE at the falling edge of RAS.

[

512
rows

\

128 columns 128 columns
e e e R Y

VALY,

| /

777777777, »
/1286t A | 1280t
Active Non-Active

v52C8128

Split Data Transfer and QSF

The V52C8128 features a bidirectional split data
transfer capability between the RAM and the SAM.
During split data transfer operation, the serial
register is split into two halves which can be
controlled independently. Split read or split write
transfer operations can be performed to or from one
half of the serial register while serial data can be
shifted into or out of the other half of the serial
register, as shown in Figure 17. The most
significant column address location (A7C) is
controlled internally to determine which haif of the
serial register will be accessed. QSF is an output
which indicates which half of the serial register is in
an active state. QSF changes state when the last
SC clock is applied to active split SAM, as shown in
Figure 18.

Active SAM QSF Level
lower SAM “Low”
upper SAM “High”

Figure 17. Split Register Mode

Last SC First SC

‘ (127)
sc

Last SC
(255)

First SC

S8

“low” /

lower SAM: Active

QSF

upper SAM: Active

24 \

“‘low”
lower SAM: Active

Figure 18. QSF Output State During Split Register Mode

Split Read Transfer Cycle

A split read transfer consists of loading 128 words
by 8 bits of data from a selected row of the split
RAM array into the corresponding non-active split
SAM register.

Serial data can be shifted out of the other half of
the split SAM register simultaneously. The block
diagram and timing diagram for split read transfer
mode are shown in Figures 19 and 20, respectively.
During split read transfer operation, the RAM port

input clocks do not have to be synchronized with the
serial clock SC, thus eliminating timing restrictions
as in the case of on-the-fly read transfers. A split
read transfer can be performed after a delay of tgrg
from the change of state of the QSF output is
satisfied.

A normal (non-split) read transfer operation must
precede split read transfer cycles as shown in the
example in Figure 21.
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Figure 19. Block Diagram for Split Read Transfer
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Figure 20. Timing Diagram for Split Read Transfer
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Figure 21. Example of Consecutive Read Transfer Operations
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Split Write Transfer Cycle

A split write transfer cycle consists of loading 128
words by 8 bits of data from the non-active split
SAM register into a selected row of the
corresponding split RAM array.

Serial data can be shifted into the other half of the
split SAM register simultaneously. The block
diagram and timing diagram for split write transfer
mode are shown in Figures 22 and 23, respectively.
During split write transfer operation, the RAM port
input clocks do not have to be synchronized with the
serial clock SC, thus allowing for real time transfer.
A split write transfer can be performed after a delay
of tgTg from the change of state of the QSF output is
satisfied.

A pseudo write transfer operation must precede
split transfer cycles as shown in Figure 24. The
purpose of the pseudo write transfer operation is to

V52C8128

switch the SAM port from output mode to input
mode and to set the initial tap location prior to split
write transfer operations.

NN

\_|
L IR
~/
*
sio
Figure 22. Block Diagram for Split Write Transfer

|
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DSF ZZ 7 H 22 Z 7 /:// 07
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Figure 23. Timing Diagram for Split Write Transfer
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Figure 24. Example of Consecutive Write Transfer Operations
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Figure 25. Example of Split SAM Register Operation Sequence

Split-Register Operation Sequence - Example
Split read/write transfers must be preceded by a
normal (non-split) transfer, such as a read, write or
pseudo write transfer. Figure 25 illustrates an
example of split register operation sequence after
device power-up and initialization. After power-up,
a minimum of 8 RAS and 8 SC clock cycles must be
performed to properly initialize the device. A read
transfer is then performed and the column address
latched at the falling edge of CAS sets the SAM tap
pointer location, which up to that point was in an
undefined location. Subsequently, the pointer
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address is incremented by cycling the serial clock
SC from the starting location to the last location in
the register (address 255), and wraps around to the
tap location set by the split read transfer performed
for the lower SAM while the upper SAM is being
accessed. The SAM address is incremented as
long as SC is clocked. The following spiit read
transfer sets a new tap location in the upper split
SAM register (address 128 in this example), and
the pointer is incremented from this location by
cycling the SC clock.
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The next operation is a pseudo write transfer
which switches the SAM port from output mode to
input mode in preparation for either write transfers
or split write transfers. The column address latched
at the falling edge of CAS during the pseudo write
transfer sets the serial register tap location. Serial
data will be written into the SAM starting from this
location.

V52C8128

Transfer Operation Without CAS

During all transfer cycles, the CAS input clock
must be cycled, so that the column addresses are
latched at the falling edge of CAS, to set the SAM
tap location. If CAS was maintained at a constant
“high” level during a transfer cycle, the SAM pointer
location would be undefined. Therefore, a transfer
cycle with CAS held “high” is not allowed (refer to
the illustration below).

RAS \_ /)
Proper
CAS \_ /S >g;§m
Address Z222277777X__Row _XZZ2K___samsan Y2222 7.
RAS \_ /)
CAS > Niowsd
Address Z222ZZZK____row X777, )

Tap Location Selection in Split Transfer

Operation

a. In a split transfer operation, column addresses
AO0C through A6C must be latched at the falling
edge of CAS in order to set the tap location in one
of the split SAM registers. During a split transfer,
column address A7C is controlled internally and

therefore it is ignored internally at the falling edge
of CAS. During a split transfer, it is not allowed to
set the last address location (AOC-A6C = 7F), in
eitherthe lower SAM orthe upper SAM, as the tap
location.

RAS \ /
CAS \ /
Address 222000777 X Row YelZZX__ Tap address X zzzrzizzarzzzzr
AOR-~ABR AOC~ABC (A7C is don't care: High or Low)
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b. In the case of multiple split transfers performed upper SAM (non-active) while the lower SAM
into the same split SAM register, the tap location (active) is being accessed at the time when QSF
specified during the last split transfer, before QSF toggles, the first SC serial clock will start shifting
toggles, will prevail. In the example shown below, serial data starting from the Tap N address loca-
multiple split transfers are performed into the tion.
RAS \ /~ \ /M /
CAS \__/ T/
Address —( Row 1 X Tap 1 J=——_Row2 X Tap 2 }—4—( RowN X Tap N )
Lower SAM : Active
QSF Upper SAM : Non-Active il | Lower SAM : Non-Active
T Last First Upper SAM : Active

s, Clock Clock

Muttiple Split transfer into upper SAM
Serial access of lower SAM

Serial of upper SAM
starting at Tap N location

Split Read/Write Transfer Operation Allowable
Period

Figure 26 illustrates the relationship between the relative to SC and QSF. As indicated in Figure 26, a
serial clock SC and the special function output QSF split read/write transfer is not allowed during the
during split read/write transfers and highlights the period of tgty + tsTs.
time periods where split transfers are allowed,

QSF N
tsSTH | tsTS ISTH | tSTS 1STH | tsT8
1

Split Rl R
Read/Write

Transfer YES NO YES NO YES NO YES
allowed.

Figure 26. Split Transfer Operation Allowable Periods
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Split Transfer Cycle After Normal Transfer
Cycle

A split transfer may be performed following a
normal transfer (Read/Write/Pseudo-Write transfer)
provided that a minimum delay of 30ns from the

v52C8128

rising edge of the first clock SC is satisfied (refer to
the illustration shown below).

RAS N/ ./
CAS /" N~/
BTIOE N/ 7/
DSF /-
QsF X
sc : LU L
Transfer Operation : 130ns
" —
i q et Transfer Next Transfer Operation is allowed.
! Not Allowed

Normal Read Transfer Cycle After Normal Read
Transfer Cycle

Another read transfer may be performed
following the read transfer provided that a minimum
delay of 30 ns from the rising edge of the first clock

SC is satisfied (refer to the illustration shown
below).

RAS /T n—

CAS N—o/ |
DTOE  \_____ /1 ~

DSF

QSF ) SR

sc g S O I O

Transfer Operation : 130ns
. .

E Next Transfer

E‘ Not Allowed

50
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Normal Transfer After Split Transfer
A normal transfer (read/write/psuedo write) may
be performed following split transfer operation

V52C8128

provided that a 30ns minimum delay is satisfied
after the QSF signal toggles.

QSF

Spiit Transfer

Power-Up . .

Power must be applied to the RAS and DT/OE
input signals to pull them “high” before or at the
same time as the Vpp supply is turned on. After
power-up, a pause of 200 useconds minimum is
required with RAS and DT/OE held “high”. After the
pause, a minimum of 8 RAS and 8 SC dummy
cycles must be performed to stabilize the internal
circuitry, before valid read, write or transfer
operations_can begin. During the initialization
period, the DT/OE signal must be held “high”. If the
internal refresh counter is used, a minimum 8 CAS-
before-RAS initialization cycles are required
instead of 8 RAS cycles.

Normal Transfer Operation Allowed

Initial State After Power-Up -

When power is achieved with RAS, CAS, DT/OE
and WB/WE held “high”, the internal state of the
V52C8128 is automatically set as follows.

However, the initial state can not be guaranteed
for various power-up conditions and input signal
levels. Therefore, it is recommended that the initial
state be set after the initialization of the device is
performed (200 us pause followed by a minimum of
8 RAS cycles and 8 SC cycles) and before valid
operations begin.

State after power-up
SAM port Input Mode
QSF High-Impedance
. Color Register all “0”
WM1 Register Wirite Enable
TAP pointer Invalid
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400 MIL Width SOJ Outline Drawing for 128Kx8 VRAM’s
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