MOSEL VITELIC V52C8128

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

HIGH PERFORMANCE V52C8128 70 80 10

Max. RAS Access Time, (lrac) 70 ns 80 ns 100 ns
Max. CAS Access Time, {icac) 20 ns 25 ns 25 ns
Max. Column Address Access Time, (taa) 35 ns 40 ns 50 ns
Min. Fast Page Mode Cycle Time, (tpc) 45ns 50 ns 55 ns
Min. Read/Write Cycle Time, (tgc) 140 ns 150 ns 180 ns
Max. Serial Access Time, (tsca) 25 ns 25ns 25 ns
Min. Serial Port Cycle Time, (1s¢c) 30 ns 30 ns 30 ns

Features Description

W Organization
* RAM Port: 131,072 words x 8 bits
¢ SAM Port: 256 words x 8 bits

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

B RAM Port static serial access memory (SAM) port. The
¢ Fast Page Mode, Read-Modify-Write, V52C8128 supports three types of operations:
Write-Per-Bit random access to and from the RAM port, high
* Block Write/Flash Write speed serial access to and from the SAM port, and
» Color Register Load/Read bidirectional transfer of data between any selected
* 512 Refresh Cycles/8 ms row in the RAM port and the SAM port. The RAM
o CAS-before-RAS Refresh, Hidden Refresh, port and the SAM port can be accessed
RAS-only Refresh independently except when data is being
Bl SAM Port transferred between them internally.
» High Speed Serial Read/Write Capability In addition to the conventional multiport video
e 256 Tap Locations RAM operating modes, the V52C8128 features the
* Fully Static Register block write and flash write functions on the RAM
B RAM-SAM Bidirectional Transfer port and a split register data transfer capability on
* Read/Write/Pseudo Write Transfer the SAM port.
* Real Time Read Transfer The V52C8128 is fabricated in CMOS silicon
» Split Read/Write Transfer gate process as well as advanced circuit designs to
B Low Power Dissipation provide low power dissipation and wide operating
* RAM Port Operating Alone — 80 mA margins.
* SAM Port Operating Alone — 50 mA
B Low CMOS Standby Current — 7 mA
B Package
s 40 pin 400 mil SOJ
¢ 40 pin 475 mil ZIP
Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range K r4 70 | 80 100 Std Mark
0°C-70°C . . . . . . Blank
V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC v52C8128
Description Pkg. Pin Count v52C812s8 T _
SoJ K 40 T I
FAMLY  DEVICE PKG. SPEED PWR. TEMP.
zZIp z 40 {tRac) L L BLaNK (0°C to 70°C)
40 Lead Pin Configuration 70 (70 n:LANK e
K(so) 80 (30 ns)
sc g1 40 O vsst Z(2IP) 10 (100 ns)
SiI01 g 2 39 [ s108
si02 O 3 38 O s107
SI03 [ 4 37 [ Si06
_sloa s 3 [ s10s5
DT/OE 4 6 35 1 SE
winol O 7 34 [ wsnos
we/io2 04 8 33 O wrno7
w3nos3 4 o 32 0 we/los :
w4104 o 10 31 b ws/ios Pin Names
_VvDDi L 11 30 P vss2 Name Description
WB/WE [] 12 29 1 DSF
NCc O 13 28 B NC_ AD-A8 Address Inputs
RAS [] 14 27 P CAS [—
ne O 15 26 b QsF RAS Row Address Strobe
A8 O 16 25 I A0 CAS Column Address Strobe
A6 O 17 24 [0 At ——
A5 [0 18 23 0 A2 DT/OE Data Transfer/Output Enable
A4 [ 19 22 [ A3 pre—— ; T
vpp2 O 20 21 b a7 WB/WE Write per Bit/Write Enable
K — SOJ DSF Special Function Control
—— W1/101-W8/108 Write Mask/Data In, Qut
W5/105 O 1 2 [0 w6106 SC Serial Clock
w7/107 4 3 4 [ w8108 — -
SE s 6 O slos SE Serial Enable
si06 O 7 8 [ sio7 R .
si08 0 o 10 B vsst S101-8108 Serial Input/Output
sc O 11 12 [ si01 QSF Special Flag Output
sl02 O 13 14 0 s103
S104 E 15 16 [0 DT/OE VDDA/SS Power (5V)/Ground
w1101 4 17 18 [0 wa/102 :
wa/nos O 19 20 [0 vss2 NC No Connection
w4/104 OO 21 22 O vDD1
WB/WE [0 23 24 O RAS
A8 [ 25 26 [0 A6
Vv8s3 O 27 28 O NC
AS O 29 30 [ A4 7 ; *
ne o 31 32 B vop2 Absolute Maximum Ratings
A7 [ 33 34 O A3 )
A2 O] 35 36 [0 A1 Ambient Temperature
A0 O 37 38 [0 QsF Under Bias......c.cooevmvncniiiienenns —10°C to +80°C
CAS [ 39 40 [ DSF Storage Temperature (plastic)....-55°C to +125°C
\// .
Z_7ZIp Voltage Relative o Vg v -1.0t0+7.0V
i . Short Circuit Out Current ... 50 mA
Capacitance Power DISSIDALION .........cvvvimererriceerierecsenenrens 1w
T, =25°C, Vpp =5V £10%, Vg =0V, f = IMHz
Symbol Parameter Min.| Max.| Unit *Note: Operation above Ab.solute.Ma}imum Ratings can
adversely affect device reliability.
Cin Input Capacitance 7 | pF
CinvouT Input/Output 9 pF
Capacitance
Cout Output Capacitance (QSF) 9 pF

*Note: Capacitance is sampled and not 100% tested.
V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8128

Functional Diagram
W1/01~W8/08 " |§ $101-8108
77292290 °9°% 0l B, 72279929
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oL 512x256x8 ] —
8 % 256 CELL —
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o u w3 — .
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MOSEL VITELIC v52C8128

DC and Operating Characteristics
(VDD = 5V + 10%, TA = 0—7000)

V52C8128-70|V52C8128-80| V52C8128-10

Symbol Parameter (RAM Port) SAM Port| Min. | Max.| Min. | Max.| Min. | Max.|Unit | Notes
Ipp1 Operating Current Standby 90 B0 70 [mA | 1.2
RAS, CAS Cycling, tpe = tge Min.
1oB1A Active 125 115 105 | mA | 1,2
Ipp2 Standby Current Standby 7 7 7 [ mA
AAS, CAS =V
IpD2a Active 50 45 40 |mA| 12
lopa RAS-Only Refresh Current Standby 90 80 70 | mA | 1.2
RAS Cycling, CAS = V|, tge = tge Min.
Ibpaa Active 125 115 105 | mA | 1,2
loos Page Mode Current Standby 75 70 65 |mA | 1,2
RAS = V"_, CAS Cycling, tpc = tPC Min.
IoDeA Active 125 115 105 | mA | 1,2
Ibos CAS-before-RAS Refresh Current Standby 20 80 70 |mA | 1.2
RAS Cycling, CAS before RAS,
re = tre Min.
Ioosa Active 125 115 105 | mA | 1,2
Ibps Data Transter Current Standby 90 80 70 1mA | 1.2
RAS, CAS Cycling, tgg = tgg Min.
lopea Active 125 115 105 | mA | 1,2
Ibp7 Flash Write Current Standby 90 80 70 | mA | 1.2
RAS, CAS Cycling, tge = g Min.
lop7a Active 125 115 105 | mA | 12
lops Block Write Current Standby 90 80 70 |mA | 1,2
RAS, CAS Cycling, trc =tre Min.
Ippsa Active 125 115 105 | mA | 1.2
hwy Input Leakage Current 10| 10 | 10| 10 | -10 10 | pA
0V < Vi < 5.5V, all other pins not under test = OV
low) Quiput Leakage Current 10} 10 [ 10| 10 | -10 | 10 | pA
OV £ Vot £ 5.5V, Output Disable
Vou Output “H” Level Voltage 24 24 2.4 v
IOUT =-2mA
VoL Output “L” Level Voltage 0.4 0.4 04 | V
louT = 2MA
Vin Input High Voltage 2.4 Vpp+1 24 Npp+1 2.4 Mpp+1
Vi Input Low Voltage -10! 08 | 10| 08 |-10] 08 | V

V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8128
AC Electrical Characteristics Notes: 3,4, 5
V52C8128-70 V52C8128-80 |V52C8128-10
Symbol Parameter Min. |Max. { Min. | Max. | Min. | Max. | Unit | Notes

tre Random Read or Write Cycle Time 140 150 180 ns
tRmw Read-Modify-Write Cycle Time 195 195 235 ns
tpc Fast Page Mode Cycle Time 45 50 55 ns
terMw Fast Page Mode Read-Modify-Write Cycle Time 90 90 100 ns
thac Access Time from RAS 70 80 100 ns 6, 12
1aa Access Time from Column Address 35 40 50 ns 6,12
toac Access Time from CAS 20 25 25 ns | 6,13
topa Access Time from CAS Precharge 40 45 50 ns 6,13
torr Output Buffer Tum-Off Delay 0 20 0 20 0 20 ns 8
tr Transition Time (Rise and Fall) 3 35 3 35 3 35 ns 5
trp RAS Pracharge Time 60 60 70 ns
tRas RAS Pulse Width 70 10K 80 10K | 100 106 | ns
trasP RAS Pulse Width (Fast Page Mode only) 70 | 100K | 80 | 100K | 100 | 100K | ns
tRsH RAS Hold Time 20 25 25 ns
tes CAS Hold Time 70 80 100 ns
teas TAS Pulse Width 20 | 10K | 25 | 10K | 25 10K | ns
tren RAS to TAS Delay Time 20 50 20 55 | 20 75 ns 12
tRAD RAS to Column Address Delay Time 15 35 15 40 20 50 ns 12
tRaL Column Address to RAS Lead Time 35 40 55 ns
tcrp CAS to RAS Precharge Time 10 10 10 ns
topn CAS Precharge Time 10 10 10 ns
top CAS Precharge Time (Fast Page Mode) 10 10 10 ns
tasr Row Address Setup Time 0 0 4] ns
tran Row Address Hold Time 10 10 10 ns
tasc Column Address Setup Time 4] [¢] 0 ns
can Column Address Hold Time 15 15 15 ns
tar Column Address Hold Time referenced to RAS 55 55 70 ns
tres Read Command Setup Time 0 0 0 ns
trcH Read Command Hold Time 0 0 0 ns 9
1RRH Read Command Hold Time referenced to RAS 0 0 0 ns 9
tweH Write Command Hold Time 15 15 15 ns
twch Write Command Hold Time referenced to RAS 55 55 70 ns

V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8128

AC Electrical Characteristics (Contd)

V52C8128-70|V52C8128-80|V52C8128-10
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
twp Write Command Pulse Width 15 15 15 ns
trwL Write Command to RAS Lead Time 20 20 25 ns
tewL Write Command to CAS Lead Time 20 20 25 ns
s Data Setup Time o] 0 Q ns 10
tou Data Hold Time 15 15 15 ns 10
toHR Data Hold Time referenced to RAS 55 55 70 ns
twes Write Command Setup Time 0 0 o] ns 11
tRwp RAS to WE Delay Time 100 100 130 ns 11
tawb Column Address to WE Delay Time 65 65 80 ns 1
town CAS to WE Delay Time 45 45 55 ns 11
toze Data to CAS Delay Time 0 0 0 ns
bzo Data to OE Delay Time 0 0 0 ns
toEA Access Time from OE 20 20 25 ns 6
toEz Output Buffer Tumn-Off Delay from OE ] 10 0 10 0 20 ns 8
toep OE to Data Delay Time 10 10 20 ns
1oeH OE Command Hold Time 10 10 20 ns
tRon RAS Hold Time referenced to OE 15 15 15 ns
tesh CAS Setup Time for Cas-before-RAS Cycle 10 10 10 ns
cHR CAS Hold Time for CAS-before-RAS Cycle 10 10 10 ns
trpe RAS Precharge to CAS Active Time 0 0 0 ns
trer Refresh Period 8 8 8 ms
twsr WB Setup Time 0 0 0 ns
tRwH WB Hold Time 15 15 15 ns
trsa DSF Setup Time referenced 1o RAS 0 0 0 ns
tReH DSF Hold Time referenced to RAS (1) 15 15 15 ns
teHR DSF Hold Time referenced to RAS (2) 55 55 70 ns
trsc DSF Setup Time referenced to CAS 0 0 0 ns
torn DSF Hold Time referenced to CAS 15 15 15 ns
tus Write-Per-Bit Mask Data Setup Time 0 0 0 ns
twH Write-Per-Bit Mask Data Hold Time 15 15 15 ns
ttHs DT High Setup Time 0 0 0 ns
trim DT High Hold Time 15 15 15 ns
tris DT Low Setup Time 0 0 0 ns
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MOSEL VITELIC v52C8128

AC Electrical Characteristics (Contd)

V52C8128-70|v52C8128-80 |V52C8128-10

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
trin DT Low Hold Time 15 | 10K | 15 | 10K | 15 | 10K | ns
taTH DT Low Hold Time referenced to RAS 60 10K 65 10K | 80 10K | ns
(Real Time Read Transfer)
tath DT Low Hold Time referenced to Column Address| 25 30 30 ns
(Real Time Read Transfer)
totH DT Low Hold Time referenced to CAS 20 25 25 ns
(Real Time Read Transfer)
tesn SE Setup Time referenced to RAS 0 0 0 ns
tREH SE Hold Time referenced to RAS 15 15 15 ns
TRP DT to RAS Precharge Time 60 60 70 ns
tp DT Precharge Time 20 20 30 ns
trsp RAS to First SC Delay Time (Read Transfer) 70 80 100 ns
tasp Column Address to First SC Delay Time 45 45 50 ns
(Read Transfer)
tesp CAS to First SC Delay Time (Read Transfer) 20 25 25 ns
trse Last SC to DT Lead Time 5 5 5 ns
(Real Time Read Transfer)
trso DT to First SC Delay Time (Read Transfer) 15 15 15 ns
tsrs Last SC to RAS Setup Time (Serial Input) 25 25 30 ns
tsro RAS to First SC Delay Time (Serial Input) 20 20 25 ns
tspo RAS 1o Serial Input Delay Time 40 40 50 ns
tspz Serial Output Buffer Tum-Off Delay from RAS 10 40 10 40 10 50 ns 8
(Pseudo Write Transfer)
tsce SC Cycle Time 30 30 30 ns
tsc SC Pulse Width (SC High Time) 10 10 10 ns
tscp SC Precharge Time (SC Low Time) 10 10 10 ns
tsca Access Time from SC 25 25 25 ns 7
tsoH Serial Ouiput Hold Time from SC 5 5 5 ns
tsps Serial Input Setup Time 0 0 0 ns
tspH Serial input Hold Time 15 15 15 ns
tsea Access Time from SE 25 25 25 ns 7
tse SE Pulse Width 25 25 25 ns
tsep SE Precharge Time 25 25 25 ns
tsez Serial Output Buffer Tum-Off Delay from SE 0 20 0 20 0 20 ns 8
tsze Serial Input to SE Delay Time 0 0 0 ns

V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC Vv52C8128

AC Electrical Characteristics (Cont'd)

Vv52C8128-70(V52C8128-80 | V52C8128-10
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
tszs Serial Input 1o First SC Delay Time o] 0 0 ns
tsws Serial Write Enable Setup Time 5 5 5 ns
tswH Serial Write Enable Hold Time 15 15 15 ns
tswis Serial Write Disable Setup Time 5 5 5 ns
tswny | Serial Write Disable Hold Time 15 15 15 ns
tsrs Split Transter Setup Time 25 30 30 ns
tsTH Split Transfer Hold Time 25 30 30 ns
tsap SC-QSF Delay Time 25 25 25 ns
trap DT-QSF Delay Time 25 25 25 ns
tcan CAS-QSF Delay Time 35 35 35 ns
tRap RAS-QSF Delay Time 75 75 85 ns

V52CB128 Rev. 1.0 January 1995
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MOSEL 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. Aninitial 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 it = 5 ns.

5. V4 (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 equivalentto 1 TTL load and 100 pF. Dgyy reference levels:
Vor/VoL = 2.0V/0.8V.

7. SAM port outputs are measured with a load equivalent to 1 TTL icad and 30 pF. Doy reference levels:
Vou/Vor = 2.0V/0.8V.

8. torr (max.), togz (max.), tgpz (max.) and tgez (max.) define the time at which the outputs achieve the
open circuit condition and are not referenced to output voltage levels.

9. Either tgey or thgy Must be satisfied for a read cycle.

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

11. twes: trwb: towp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If twcs 2 twes (min.), the cycle is an early write cycle and the data out
pin wili remain open circuit (high impedance) throughout the entire cycle. If tgyp 2 tgwp (Min.), towp =
tewp (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 (Max.) can be met. tgep (Max.) is specified as a
reference point only; if tgop is greater than the specified tgop (Max.) limit, then access time is controtled
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

V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8128

TIMING WAVEFORMS

Read Cycle
d trc »
- tRAS > —— Igp —|
—_ Yy [*— AR |~
RAS vIL — xr 7Z \
tcrp | | 1CsH —
|+—» |[«——— tRCD _npi RSH > le——— tcpPN ——»]
——= V- .
CAS /M J N\ / / N
VIL —. 'RAD
-~ »le tRAL >
[ 1 4
<ASR :HAH= ot ASC= 4 ICAH |
VIH- " ROW COLUMN
AQ-A8 viL = /xr ADDRESS ADDRESS XZ / /><
tRCS tRAH IRCH‘
H—P <% L
waaE YH- 3
WB/WE VL — ,
[—— tROH —»]
(THS | | tTTHH
— — Vjg= r / -
DTOE v, _/// /
-« tFHR »
_IFSR | | 'RFH N
VIH— tFSC
DSF ; ; > ;
Vi — ,_/- : /
1pzo
Rl l¢ > tOEA e~
VIH=
B N7 /“E
W1/101 - i loacH < 1oFF ¥
- ———taA ———— P
W8/108 A AR [«——toEz——»
e -,
VOH — s
L out JoH OPEN { VALID DATA-OUT E——
VoL - __

7777 R
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MOSEL VITELIC v52C8128

Write Cycle (Early Write)

-t tRC »

IRAS » —— tRp —»

A

Vi [ tAR

RAS viL - X -;ZL \__

< ICSH >
tcRP
[ — tRCD ———»t— IRSH > [€¢——— ICPN ———]
— ViH—
CAS M ;1'— \ \<~ ICAS —/ /
VIL -,
44— tRAD —I> 1 tRAL >
1ASR | | tRAH tASC,
- <+ > [ ICAH —

20-88 77/ oo WO s X/ TT/K

IWSR| lRWH

twes | & tWCH >

/7T

g

WBAE ' ///X

e L7777 || KL I TTT T 7T TTTTT T
s w770 | V| [ iz
- w77 o mer KA s X 77777777777 777777777

WS‘/_IOSUT zgr: - tDHR OPE:
“1 WB/WE | W1/101-W8/l08 Cycl :“H"OR“LH

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC v52C8128

Write Cycle (OE Controlled Write)

A

tRC >

- {RAS > tRP —
tAR .
=a VH- B
RAS | T N Zj N\

- 1CSH
SRe tASH le— tcPN—]

j4—» [«+— tACD

= W N e/ AN

A4

A A

l4— 'RAD —ple tRAL >
1 Y
ﬂASHV :RNi % 1asC » [ tCAH 9
VIH= ROW COLUMN
A0~AB Vi, = / /Xc ADDRESS ADDRESS X/ / m

f— towL
— (RWL ——»

—_— = ViH= = N

. — twp —w!
WeWE /R 0 XL Ne—we /) 1)
t < twCr >
Hs [« tOEH

DT/OE X}fi//f W / / /

wsg| |tawig

e—— tFHR >
thn IRFH _IFsC | ICFH
VIH= // 7 7>
DSF ViL — />3 £ / / /
IMS IMH DS ‘tDH
ViH- ———— VALD )
N WK o X//. />£ oxan K/, /.
W1/I01~ -
W8/108 e 'DHR
VOH —
I—OUT OH OPEN
__
*1 WB/WE W1/101~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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MOSEL VITELIC

Read-Modify-Write Cycle

RAS
CAS

AO~A8

DT/OE

DSF

l_ iN
W1/101~
W8/108

I— ouT

V52C8128
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R tRMW >
- tRAS > RP —
VIH= 3&4 AR » .
vIiL— | N,
) l&—— 1CSH »
<C—RP> l«———— tRCD »le tRSH » «— ICPN
ViH-— 7I" = tcAS —————— /
VIL —, \ \
l4— tRAD —i# tRAL »
t t
AR 1B tagcles [+ 'CAH —¥
/X omness ] §<7///////// /I
viL — ADDRESS \ ADDRESS _J
¢ t 4lCWL
WSR | | IRWH) RCS
4 > | !<_> [————— tCWD ————» & IRWL—>|
R K|, weP
w /X X N/ /)
= « tAWD » = i
- tRWD > | toeH
|<ES> e tTHH > 2554
wt/ i \ iy
Vit — \(/>3 j V4
le«— tFHRA »
[ [ t
=anr RFH FSQ | toFH ]
/N ///////////// /////
ViIL —, L 2 2
1DZC |- le
M, e <« P20 tOED
X/» o Y
iL _Z>§ WM1 DATA 4 —»| |etoca %t DATA-IN /
o »{ ICAC ’
—— lAA—— e tOEZ
VoH - g:,pé% f VvalD \
VoL — N DATA-OUT
— 'Ill - “H" OR “L"
1 WB/WE W1/101~-W8/108 Cycle ]
0 WM1 data Write per bit
1 Don’t Care Normat Write
WMt data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC v52C8128

Fast Page Mode Read Cycle

IRP
- tRASP > |«
=g VH- X|le—— tap ——» l¢———— tpC ———» Yy
RAS N / N
ViL - K
- tRSH—
icRP icAs 1CPN
|4 [«— tRcD —» [-1CP ] [ ICP -»{ |« e———
=ig ViH- 3 b Y et /=
CAS /r le— tRAD —» \< CAS|— CAS
VIL —, Z S XF 7/ /7
taSR| [ ICSH > \cAH < RALL]
tRAH  tasc ‘tCAH_ tasc| | tASC tCAH
- > e | il ~— -
AD-A8 TH-\AROW coL. Y F coL. £ CcoL.
ViL —/X- ADD. . _ADD.1 - __ADD.2 {_ADD.n
tRCH
IRCH—™ |« IRCH-» >
IRCS M | - |4-1RCS - |4-tRCS RRH
TRas  ViH-
wewe /)0 )/ )/ KOT 1§</T ‘(ZZL
IL—
TTHS| | _THH
VIH ; — : 3
DT/OE —/r </ a / / /)h / />\ / / /
tFSC {—p [ IFSC tFSC
tFSR - -t~
VIR tRFH; < tCEH 1 —L] EHlg »!
DSF D M T, TS
T 1 I I ) )
e tFHR >
pzo - tcPa IcPA
IN - _ N
r VIL — 1OEA |- tOFF N LO_EA tOFF - LO_EA - letopr
W1/101~ 1CAC [ it ) 10E7 ! toEZ
ws/108 e tap—») 'OEZ <A - EAG -
L VOH — [ RAC > le— taa —mr =\ e tAA —
7 DATA-OUT DATA-OUT DATA-OUT
ouT - OPEN { PATA s MO ——

m *HPOR“L”
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MOSEL VITELIC V52C8128

Fast Page Mode Write Cycle (Early Write)

1RP
< IRASP >
AAS ::FL-I :—ﬂ&f—— tap——»f |e—— tpc ——»] | N
tCRP ICPN
«—»| |«— thcD —» le—tCP —» 4~ 1Cp | [ RSH—
=7a VIH- 3 1CAS r X tcas —»| A X [« tcas»
CAS ViL "‘/ [ IRAD \\* _:Z \r " 7Z \ 1/
-«— ICSH »> {CAH tRAL —-
RAH — r 'CAL -« tasc _ICAH
V‘ASR <+ TASC | ™ '_\ tAsc-»( < —» Y :
IH- ROW coL. Yy COL. COL.
A0-A8 v||__>< ADDmr ADD. 1 )_(/_/_ / 4>Zr ADD. 2 / /)Z ADD. n ,X / /)C
— <+ WCR tweH | tWCH
—»itwsh e | wes > [V | wes o S tW(:sﬂ g
— — VIH\SL
WB/WE V::j_ | We we_, WP //////
1
tTHg | |tTHH towt > 4 ow —»| ::: :ﬁmi
—— — VIH-7
BTIGE vy /' Ny
«— 'FHR >
IFsC tFSC tFSC, tCFH
{RFH > | ™ > le-
DSE ://:[1: IFSR YCFH?L / / / / /
K tMH —p>| '<— ' I tDH ' ' ‘1D}|-|
tMs 4 S [0 g tos <
VIH— WMI DATA-IN  DATA-IN DATA-IN )
N v X o R Ve S i) S i,
W1/101~ — ]
W8/108 v OHR
I_ VOH —
ouT VoL = OPEN
— 'III‘ - SH" OR “L”
*1 WB/WE W1/101~W8/I08 Cycle 4
0 WM1 data Write per bit
1 Don'’t Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC v52C8128

Fast Page Mode Read-Modify-Write Cycle

< IRASP >
IRP
— AR ———
— VIH— Y\
RAS v X<— tCSH >
- _ £
4——— IPPRMW ————| |[€———— tRGH —————
t¢ tRCD - tcp tcp
— VIH< a a
cAs 'H - 1CAS » X<— 1CAS —>ng [+ tcas —>]
VL~ . 7 . b
tASR 4 > [ tasC _. &-1ASC [ BSC o -
RAH ICAH [ 1 [CAH | v
[ < CWL < CWL - » t{CAH |l > tRwWL
GO § R ‘X/////X ’E(/////)E‘ S X I TTTT7777
Vi — ADD. . ADD.1 \_ADD.2 4 \_ADD.n /
IRAL —
IRWH
1
twsr-»{ |4 > P > WPie WP
—_— — VIH-\SL 3 3 ) 4 R
WB/WE ViL —>§ ! y <—tc:wc>—>S l— tcwpD —»g <—tcwc>—+S
- tRWD ——»|
tTHS I tTHH
—— — VH 7 ReH | s R A
DT/OE V||_—ﬂ‘—b - i \F/
-« tFHR%
t
tFsc tFsC 5e B
IFSR .- & | {CFH 4 ICFH ICFH
bSF ' /777 Wi <FY///////////
VIL —, | ) ] /
T
Ds & (DZ0 ]<
tOED ™
4-tpzZC » & IDH
IN I ‘DATAT / / /7
[ REEIRA T /
W1/101~ —»{ lIcAC 4:
o
W8/108 M- taA > toEy & tAA B tOEZ [ tas TO—EZ.
L ouT YoH-. Z DATAN, FoATa) #oaTa
voL - XOUT 1¥ XOUT 24 AOUT n#
[—— IRAC— ]

— m 4" OR “L”
*1 WB/WE W1/101-~W8/108 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable

V52C8128 Rev. 1.0 January 1995

B 5353391 00031kb 998

3-135




MOSEL VITELIC v52C8128
RAS Only Refresh Cycle
tRC >
< tRAS — tAP ——p
RS N , \
tCRP tRPC CRP|
v j—>] i
cas __/f
tASR | | tRAH

voos W TN BT XTI TTTT7 7777777777777 X/,
wewe 777777 //////////////////////////////////////

14—»

oTE v //] W/////////////////////////////////
o W I T

m |- oR

CAS before RAS Refresh Cycle

RC |

t—— IRP —— tRP ———»
——  Viq— ]
RAS 7 ~ RAS > \
ViL — |¢— IRPC —]

—P € 1CSR
_ICPN
l—— ICHR ———————~

s SN (/L
WBE /1 L
wwice w///// /1L
513I///////‘E{F_{'////////////////////////////////////

[l

A

T

DS

W1/101~ YOH- *
w8108 VoL - 4

OPEN

Note: A0 ~ AB = Don't Care {“H” or L") m “H"OR L
8 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8128
Hidden Refresh Cycle
‘< tRAS ” .y =<—ﬁ RAS - *m_P:
RAS \\;::: S<— AR~ VZ \ lz N
PN r— tACD —-#» BALLLI G l¢— ICHR
- > > ‘l l<— tCPN ~>‘
oA '/ N IV .
= tRAD > tRAL T '
<[ASR= ;RAH I<A§£ :tCAH=
A0-A8 TR s XX Sy 'E(/////L/////////////X
IRCS — 4] t(RRH —™ |<A—" ;twiﬂ AWH

Wewe /T Nt N

THS | | tTHH IROH |

VIH—

[,
ool g2 J7777777
ose 177 1 L /7Z7I7I77ITIT

DT/OE

;4_’ toEZ E r-tOFEA 1OFF
<IOFF‘ > iCAC [+ - topz—»|
W1/101~ VoH— Y} I N -
VALID DATA-OUT
W8/08 vq, — s 1 ou /

e 7777+ on
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Load Color Register Cycle

tRC

s 4T F
| A o e
%% (/1111 U
e T7F RWHV//// 7777 ?‘m*,///////

. —

N X7

wTF | R ITTITI

DHR ] I‘_(DH_.
~ wllY //////// / ///)3 coorowen X/ //// /1111117,
4t1k—’

kil
®
-fm

W1/101 - Delaysd Writ
Wa/io8 on—a| (PR

= ”/////////////)i EEENCI i
44" OR 4"

Read Color Register Cycle

I i - e
— V- Y 3
RAS | ' N A N
R :——lnco———'ff:<— tRSH 7 4= 1OPN —
oA / N/ N
;ASE « \RAH
so-s /TR sowwmess K7/77 /111111
[— tROH
- 14‘28» «— tTHH —HW /)) A
oHOE v/ /L)) t /|
VM / Fisﬁ o P, —H'HCSH— i > :T:zCH
WBWE y, _, f{{f{/
P‘ER’ IRFH
ot w LI/ *{///////////////// /////////,
OEA 1\
lCAc——> to::F
V\\%’%B— \\:g}:: § VALID OUTPUT
[¢———————— RAC ————

S “H" OR “L”
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Flash Write Cycle

IRC >

y - tRAS > 1RP —
e ViH- 3 7| \
RAS '~ N 7

tcRP | [ osm
«—RCD—#e————  IRSH——————— | j— ICPN —»

Yl N / AN

fcas

CAS

tASR tRAH__

) » |
<%

s 7K onsomness X7 7777777777 7777777777777 777777777

wwwe N YT

THS

sz w77 || NI

tFSR 'RFH
[ |+
t

oSt W/ KL T T T 777

< »
- !

—w T e W71 77T TITTTTTTTTTTTT7777,

W1/101~

MS || MH

we/108
VOH —
L ouT VOH OPEN
oL —
[/
'III - “H" OR “L"
WM1 DATA Cycle
0 Flash Write Disable
1 Flash Write Enable

8 Rev. 1.0 January 1995
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MOSEL VITELIC

Vv52C8128

Block Write Cycle
tRC >
PR i IRAS > tRP_—»]
RAS tH— S: tAR »
ViL— A A
cre | [ tosH ~
< »| 4———— RCD > tRSH > ,4— ICPN —>|
CTAs H— 7 R - tcas —
CAS VIL — \ \r -1/
|«—— tRAD >l tRAL ————————»
_1ASR | | IRAH 1ASC _ICAH
_Ag VK- coL. />(
AD-A8 —Zg ROWADD. ADD, (A2C-A70) / / / / / / / /

S

LI

sroe WF ] T
o N s R
O N v/, S /I
Wé}E’éa" o ————
e :“H”OR “L”
o e v e e

WM1 data: 0: Write Disabie
1: Write Enable

*3) Column Select

W1/I01 — Column 0 (Ajg =0, Apc = 0)
W2/102 — Column 1 (A1g=0,Apc = 1)
W3/103 — Column 2 (Ayc =1, Agc = 0)
W4/104 — Column 3 (A =1,Apc = 1)

V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8128

Page Mode Block Write Cycle

AP

- RASP P
=ra VH- N
RAS | " N+ tarn —»

tPC ——»le———— tPC———» | tASH —
tCRP| [4— ICSH » icP tcp 1CPN

[Y

v [4—>» «4— IRCD »> |
CAS 'H_j \\4~ 1CAS —» \4— IcAS x»« 1CAS W
ViL -, <« tRAD -» P, 3
RAH - tRAL —
<—>ilasq |—™ ¢ ICAH <—» ICAH tCAH
IASR —»  |a— —»

o-se W NN X7 TR XTI T TTTTT7T,
tTHS 4-14@&1
svee 7/ T NI T T

W A NI T LTI
tFSR <m 'FSC** e tern s -< tCFH . sq-» 1CFH
o IR I NEIP | Rz

<+—»{ 1DH

g
X
g
7]
1

>
IMS o J DS | e DS |

W v/ WX KITZ/X = XTTTTR = KITTT77777
*1 WBWE | "2 W1/101-W8/108 Cycle :"H" ot

0 WM1 data Masked Block Write
1 Don't Care Block Write (Non Mask)
WM1 data: O: Write Disabie
1: Write Enable

*3) Column Select
W1/101 — Column 0 (Ayc = 0, Agc = 0) Wn/Aon

W2/102 — Column 1 (A1 =0, Agc = 1) A
W3/103 — Column 2 (A = 1, Age = 0) =0 Deable

W4/I04 — Column 3 (A1 =1, Agc = 1)

V52C8128 Rev. 1.0 January 1995
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MOSEL VITELIC v52C8128

Read Transfer Cycle (Previous Transfer is Write Transfer Cycle)

- IRC >
1RAS » |«——tRP —
AR >

VIH——"—"""" X

RAS '~ N

(4 A

e ?]

A

tCSH >

|<— ICRP —»| |¢———— IHCD ——»}#— tRSH > fe— ICPN ~—»

— V|4

cas M N\« oas >/ Vi "\_
VIL — x .

|¢—— tRAD >l tRAL

. laSR | BAH ASC [~ [« ICAH —

AQ~A8 z:r: ROW ADDRESS E@E SAM START ADDRESS W/ / / / / / / / / / / )(

AQ~A7 : TAP

e WSR | | \RWH ‘
wwe 27| NI TTTTITI T
€ TLS 4| | TLH 0 tTRP -

DTOE v/ I NI

- < FSP | | IRFH ] - tasp —bl
ok /N 1L

[— tCSD
[-¢——— RSD »-

< OFF

W1/101~ VOH- 3
W8/I08 voL — 2

N

|4— tSCC ~—
tscP | itsC | 1sCP

tsRs—» -

VIH- 2
sc N o Fre : \ g&
VIL - Z 1s¢ Inhibit Rising Transient L § Z 3

>
>

1sps | | tsoH 1528
VIH- VALID / 5
{—|N v“_—>g DATA-IN K///////////////// s
Ssl|%13~ fTap | | tscA | 1SOH
le—— tcap ——»
L out YoH- cap 7 vALD 5(
voL — X._DATA-OUT
< tRQD »
VOH— i
QSF yo _ Xr TAP MSB (A7)
Note: SE = VIL

:“H" OR “L”
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Real Time Read Transfer Cycle

s TN o [
. ¢ CRP : RCD ‘:lCSH tRSH ~ > [+ ICPN 1—
s 7 N7 A
f0-k5 T Nwones ;@z somess K/777777777777770X
, WSR lRWH MTH
e 11 K//////////////////////{/////// 777/
e WAL 1 NI

tFSR RFH
-t - L

OSF 0/ (/LT

<« OFF
W1/101~ YOH = X
W8/I08 voL — N

[ 1SCC ——
Isc tscp trsL trso

—»! |e e R

Cus N N\ S S

ViH—
N OPEN
[ ViL— ISCA ISCA
- |t —=
SIO1~ 1SOH trap
SI108 < —»> — tSOH
L ouT VoH - VALID jz- VALID X VALID X VALID VALID
VoL -, DATA-OUT N DATA-OUT DATA-OUT DATA-OUT DATA-OUT
I
Previous Row Data -4~ Now Row Data
VOH— >§L
QSF oL — - TAP MSB (A7)

Note: SE = V),

‘H"OR“L”

V52CB128 Rev. 1.0 January 1995
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Split Read Transfer Cycle

t tRC >
< RAS »{ | IRP
w——  VIH= N | o > A
RAS | “____/ Ny “R > A \
- tCSH >
ICRP
[4— 4—— RCD ————{4— IRSH > {«4— ICPN —#
—= VIH-= p
CAS Vi e tcA » /‘ X
VIL -, \\ ChS 7/
[¢— tRAD —i« IRAL
1ASR [ | IRAH
44— ASC | - [« ICAH —p

I, W= Y =S s

AQ~AB:TAP

tWSR lRWH

w 77777777777 || RLLLITTTIIIIITTTTTTIITTTT
OTICE XITZ\\\\\\\\\\\EE’ mi(\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

‘RFH [4— 1STH

| — t8TS —»

o W T7777 1777 s W////////////////////////////

lFSF!

255 125 126 127 +128

(127) n+ 128) ( 129) ( 1 30) (253) (254) (255) (n)
sc VH- /_\_/—\_/_\_/—\_/_\_/—\_/ r\\_/_\_

SI01~ VH-""3255 \/ 255 n ned n+2 125 126 127
SI08 v~ (128 (127) X(nmza)X(n»f 129)x (n + 130) XX (253) (254) X (255) X
¥ v

tsQo

..........
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MOSEL VITELIC v52C8128

Pseudo Write Transfer Cycle

< IRC
ViR < RAS > :— tRP———>J
RAS - 1AR > K
viL — &c 72
- tCsH >
|+ tcRP | |¢———— tRCD ————>j«— IRSH > = lCPN —
—_— ViH
CAs |- A\ oas >/ Vi \_
4 .l .
l«— tRAD >l tRAL >
41ASR o le tRAH » —» tASC [4— [ ICAH —|
VIH= p s
AO~A8 ROW ADDRESS SAM START ADDRESS
ViIL

AO~A7 : TAP’
_WsR | | tAawH

|
WBWE 1 VL

s | [ s

DTICE y, WL

DSF ' L

<OFF

VoH-——
W1/101~ VoH 5 OPEN

W8/108 voL — 4 SPD
> k— 156
tscp | | Isc  tscp
tSRS — -
VIH- s
SC A \ U . \
Vi — tsc Inhibit Rising Transient L 72
'ESR | | <ﬂ,( -
S w// XL 7777777777777
VIL -,
<+——— tSpD >
«——— t5DZ ——» 1sDS iSDH
LIE = LR o
[ ViL - h M. DATA-IN
;
t ,
SI01~ [+ 1SCA :
[Sife!:) )
VOH — VALJD VALID X
L our VoL — DATAOUT Xr DATA-OUT OPEN
> ; _tcap_
SOH| ¢~ tRQD
VOH- I XL
QSF o, - 5 [ TAP MSB (A7) |
Serial Output Data €———— = Serial Input Data

$“H"OR “L”
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Write Transfer Cycle

V52C8128

S ;:5:——{: CS - /s N
e i N
w0 2T v W N emsovoee YTZTTTTTTTTTIN
wie 2N Y I
wee N || YT
< S\ /1711 LA
sc 3;531*228;_;\ It ising Traneient \jscpiz%&js%jﬁ
- z:r\:E‘SR x////////{{n/////////m:SWE
o N W///////////////////////x:sE;,SZ@:?;:DH e
oo 1 &z

Previous €——
Row Data

V52C8128 Rev. 1.0 January 1995
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1: Transfer Enable
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Split Write Transfer Cycle

o tRC L
< tRAS > ;RP
RAS |- / e A > 7 N
-t tCSH >
, <P e tRoD ——»{e— tRsh >l | e loPN
RS oy / Ny /11 \
+— tRAD Lt tRAL L
psa | tRan
Vi S : tASC | e [ {CAH —»|
//////////)z winres X/ 2assen, X/ /1177777777777

AO-~-AG.TAP

VAN ANARA AN (7N AL AR AR RN RN RARRNRNRNRA N
L ENNNNNNNNNN Y H’K\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

tFIFH
|+— ISTS > — tSTH

I = W///////////////////// /11

tFSR

| ﬂ MS
<MH,
1OFF —| -
W1/101~ VIH- WMt % OPEN
WB8/N08 v — . DATA_ A

255 n n+1 n+2 125 126 127

(127) (n +128) (n+129) (n+130) (253) (254) (255)
ViH—
SC
ViL /L_\_/_\_/—\_/_\_/_\/\_MT

n+128
n)
SI01~ VIH—"3255 X N2 XX 125 126 127 n+128
SI08 vy — (127 (n+ 128) (n+ 129) {n + 130 (253) (254) 255 n
Ao e N i O
SF \ W
Q VoL — ‘ 7

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

Note: 5E = V) i ZLower SAM O ~ 127 W‘ "H"OR “L”
Upper SAM 128 ~ 255

WM DATA: 0: Transfer Disable
1: Transfer Enable
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Serial Read Cycle (SE = V)

— V=
RAS | _ N

V52C8128

tTHS tTHH

onice wL/L/L/ /1 L

|#—— tscc —»le— tsCC —»|4— ISCC <t— tscc ——><t— tscc
SC

_lsc sc IsC SC
VIH-
sc _H Hmmm
viL—
SCA Isca,, 'SCA tsca,,

tscp » ISCP tscp tscp

tscp = |a!SCA, tscP

| 1SOH 1SOH tSOH | | ISOH _tsoH

Si01~ VoH - VALID VALID Z‘ VALID X VALID Z VALID VALID
SI08 vg — DATA-OUT __/N\. DATA-OUT | DATA-QUT DATA-OUT DATA-QUT DATA-QUT

Note: SE = V| m - H" OR ‘L

Serial Read Cycle (SE Controlled Outputs)

VIR

RAS |, "~

—

tTHS tTHH

ovce v LLLLLLL UL

l&—— tscC —»le— 1SCC —»|4— 1SCC —Pj4— 1SCC —>}4—— 1SCC
tsC tsC, _lIsc_, 1sC tsC,
sc v".‘_—\]r %\r — ¥
viL— JZ
f——>| f— —>
tscp tscp SEP tscp tscp tscp tscp
e VH- - =
SE 7
VL — x
sze
VIH—
IN
I ViL— t @ 1SEA 1 @
SI01~ - SCA> T> . ” SCA= » SCA#
Sl | 50l | 1SEZ SCA tSOH_ “tsoH.

[e]
| VOH — VALID VALID - VALID VALID VALID
OuUT o - >< DATA-OUT X DATA-OUT E OPEN g DATA-OUT Z DATA-OUT X DATA-OUT

"H"OR“L”
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Serial Write Cycle (SE = V,)

—= VIH-
RAS | "~ N\

THS tTHH

v w /L /L) LU

[#—— 1SCC —»le—— 1SCC —»{4—— ISCC —»le—— tsCC —wla—— tsCC
tsC s ts¢C _tsc_ tsc
ViH-
> V'L__\‘ﬁzg&ﬁzg&ﬁ:’jg&ﬁz / ]
tSDH ISDH 1SDH ISD t
tscp :S »| tscp :S »| ISCP | |e— tSCP <S H= sCP SDi iscp

1SDS —»}  ta— —»| te-1SDS| —» |ea—1sDS| —»| |e&-1SDS [ —»| |« tSDS

SIO1~ ViH- VALID "N VALID VALID VALID VALID
SIO8 v — DATA-IN ¥ DATA-IN DATA-IN DATA-IN DATA-IN
|

Note: SE = V| 'III - “H" OR “L"

Serial Write Cycle (SE Controlled Inputs)

== VIH- /—
RAS viL — L

\THS tTHH
o10e w L/ /L1 L
? tscc —><tST tscc —><¥ tscec %45 tSCC —wla—-o - tscc
sC z:r:ﬂ'sﬁ ZHK e ZiSWTH tSCP Z:_j&tsé 7 1SWT: tscp Z: 3 tsce Jﬁ
tSWs | P D > tsws _ N g lgLNEJ
o B —ﬂ 4‘ tSWH - 1SEP—: et - swH | 1% tsgp_t Atsw
S \\::r‘ N | Z i tswis il / | ISWIS Xr _ H*Z
J tsE P M tsE ™ . 1SE
DS b |qeSDH 1508, | JdsoH, 1SDS . | 4JSDH,
N 77T e K777 e XT77 7777 7R e X777,
s
LOUT VoK -, OPEN

VoL —

4 oA L
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Pin Functions

Address Inputs: AO-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 multipiexed 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 outputbuffers on
the RAM port.

Data Transfer/Output Enable: DT/OE

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

Write Per Bit/Write Enable: WE/WE

The WB/WE inputis also a multifunction pin. 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

V52C8128 Rev. 1.0 January 1995
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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 transfer between 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/WE is “low” at the falling edge of
BAS, the data is transferred from SAM to RAM
(masked write transfer).

Write Mask Data/Data Input and Output:
W, 10,~Wy/104

When the write-per-bit function is enabled, the
mask data on the W/IO; pins is latched into the write
mask register (WM1) at the 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/IO,
pins after the specified accesstimes 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 SIO pins
after the maximum specified serial access time tgpa
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 ata constant V|, or
VL 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 muitiport DRAM, the
special features, consisting of flash write, block 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

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 split
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-SIO8

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.

and by the state of DSF at the falling edge of CAS.
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 § DS
FAS Fallin 0 0 1 1
oEdge 3 |3
A ﬁ'l_'/o WE/WE 0 1 4] 1

CAS-before-RAS Refresh

0 | Masked Write Transier

Split Write Transfer

Masked Write Transfer

Split Write Transfer with

Pseudo Write Transfer

With Mask

Pseudo Write Transfer

Mask

Read Transfer

Split Read Transfer

Read Transfer

Split Read Transter

Read/Write per Bit

Masked Flash Write

Masked Biock Write

Masked Flash Write

RPN PEFO (IR VO VO e
- 1= |O |O|O
- O [ |O |Oo

Read/Write

Load/Read Color

Block Write

Load/Read Color
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Table 2. Functional Truth Table

v52C8128

RA§1 CA§} Address w0 Register
Function CASIDT/OE|WB/WE DSF |SE | DSF RAS} CAS] |RASY| CTASY [CASY| Write | WM1 | Cofor
WE} | Mask
CAS-before-RAS Refresh| 0 . . . . - . - . - - - - -
Masked Write Transfer 1 1] 0 0 1] . Row| TAP WwMm1t . . WM1 | Load
use -
Pseudo Write Transfer 1 0 0 0 1 . Row| TAP . . . - - -
Split Write Transfer 1 0 0 1 . . Row| TAP WM1 - . WM1 | Load -
use
Read Transfer 1 0 1 0 v . Row{ TAP . . . - - -
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 . - DIN - - -
Black Write 1 1 1 0 . 1 Row| Column . 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
“low” state at the falling edges of RAS and CAS,
only the conventional multiport DRAM operating
features can be invoked: CAS-before-RAS refresh,
write transfer, pseudo-write transfer, read transfer,
write per bit and read/write modes. If the DSF input

V52CB128 Rev. 1.0 January 1995
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is “high” at the falling edge of RAS, special features
such as split write transfer, split read transfer, flash
write and load/read color register can be invoked. If
the DSF input is “low” at the falling edge of RAS and
“high” at the falling edge of CAS, the block write

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 multiple column locations of the same row
by performing multiple CAS cycles during a single
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 (tcgp) 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-betore-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 controls 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
Wi/lO; pins is latched into the write-mask register
(WM1). When a “0” is sensed on any of the W/IQ;
pins, their corresponding write circuits are disabled
and new data will not be written. When an “1” is
sensed on any of the W;/I0O; pins, their
corresponding write circuits will remain enabled so
that new data is written. The truth table of the write-
per-bit function is shown in Table 3.

At the falling edge of RAS
CAS |DT/OE| WB/WE | WifOi Function
(i=1-8)
H
H

H H i -
Write Enable
1 Write Enable
0 Write Mask

Memory Cycle Refresh Cycle Refresh Cycle
RAS

CAS \

W1/101- —<
ws/l08

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 ——\ Vasumm
CAS T m 1\ s
Ag~Ag £ s R
5
DT/OE i
DSF L

W40, %\Mask// 2
W10, _mee\’(/ 7R wme‘(/ 7

W4/10, %Masv /:Y

Wy/104 _./_/erte‘(/ 77,0 Wnte/
W5/I0s5 %Masv //
Wg/10g _ﬁwmeW ‘A 1 wme‘(/

W10, %Mask/ // Z

Wg/IOg ante‘(///)x o WﬂlE/

]‘ L Write
WYIO; =

L : Write Mask
WHIO, =

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 I/O
blocks. The load color register cycle is initiated by
holding CAS, WB/WE, DT/OE and DSF “high” atthe
falling edge of RAS. The data presented on the W/
10; 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 cyclte. This cycle is activated by holding
CAS, WB/WE, DT/OE and DSF “high” at the falling
edge of RAS and 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 W{IO,; 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.

V52C8128 Rev. 1.0 January 1995
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CRT Display

OIO00IODIOIOI
)
OROO0ICIOOIO

0" 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 I/O blocks
and the flash write operation can be selectively
controlled on an 1/O basis in the same manner as
the write-per-bit operation.

A flash write cycle is performed by holding CAS
“high”, WB/WE “low” and DSF “high” at the falling
edge of RAS. The mask data must also be provided
on the W/I0; lines at the falling edge of RAS in order
to enable the flash write operation for selected 1/O
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.
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RAS _—‘;\

v52C8128

—

CAS _ /i Vo

Ao~As 7 e

WBAWE 72 {1/

DSF ZF H‘(//

Wi/IOi %WP\M X

WM1 =L : Write Mask
WM1 = H: Write

Figure 4. Flash Write Timing

Selected —» &7
Row b 4
Color
regee—+[1 0 [0 O 0O O O 0O
[ N | 5 ! N J ‘
| i d d
Write Enable l
Write Disable
Figure 5. Flash Write
|7
[
17
Frame %
Buffer -
T Clear
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 I/O basis and a column mask capability is
also available.

A block write cycle is performed by holding CAS
and 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 1/0O data mask or “high” to disable it). At

V52C8128 Rev. 1.0 January 1995
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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/l04, W6/
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 ———ﬂ 5 —

Ag~Ag X Row )@(Commn A2C-A7C X

,tH ™

WBWE ZX & 7
L v |
“«._,' )

DT/OE

DSF

WYIO, Mask Daia YEZZX ™ Column Select Yo/

W,4/104 : Column O
Wo/l0, : Column 1 { H : Write

: No Mask .
: Mgsk aEsnable ) Wa/lO5 : Column 2 [ L : Write Mask
: W,/104 : Column 3
Figure 7. Block Write Timing
Column col Column | Column | Column | Column
Mask Data Select Regiostoe]:r Pata 0 1 2 3
W1/|01 0 1 0 W1/|O1 / +— Mask
W,/10, 1 1 0 |:> W,/10, 0 0 0
W5/103 1 0 1 W3/l05 1 1 1
W,/10, 0 1 1 W,/10, +— Mask
Ws/lOg 1 — 1 We/lOs 1 1 ]
W¢/IOg 0 — 1 W¢/IOg 7 <— Mask
W10, 0 — 0 W07 / / / / -«— Mask
Wy/lOg 1 — 0 Wy/I0g 0 0 0
Mask

Figure 8. Example for Block Write Operation

44////r g

L]
!
.
I

K
47 745’?7
44—ﬁé

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 faliing 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).

-~
Block Write Cycle

v
Read/Write Cycle

-
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

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
aread 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 sequentially
starting from the selected tap location to the most
significant bit, and then wraps around to the least
significant bit, as illustrated below.

Start address : Tap location

TR EEE

.................. \ 253 [254 | 255J-—~l
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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 J—L Read Transfer
H Disable Serial Read
L Enable Serial Write
Serial Input Mode H | Write Transfer
P H Disable Serial Write
_I_I_ L Enable Serial Write
i H Pseudo Write Transh
Serial Input Mode H Disable Serial Write seudo Write Transfer

Table 4. Truth Table for SAM Port Operation

Split Register Mode

In spiit register mode, data can be shifted into or
out of one half of the SAM while a split read or split
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 split
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

[ [ ] S s o
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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

{

256x8

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 haif of the RAM into the lower/
upper half of the SAM (Split Read Transfer) or from
the lowerfupper 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
4 A h'd A Y

512x128x8(512x128x 8
5124 Memory Memory
fOWS Cell Array Cell Array

[ 1288

| 128xs ]—Oﬁ)@

b. Split Transfer

Figure 11. Transfer Operation

As shown in Table 5, the V52C8128 supports five
types of transfer operations: Read transfer, Split
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

V52C8128 Rev. 1.0 January 1895

BN L353391 0003190 107 WM

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—A; 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 falling edge of RAS
CAS | DT/OE |WB/WE | 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 — — Qutput — Input
H L H . H | Split Read Transfer RAM — SAM 128x8 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", WB/WE “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 (tgaa) 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 Vy_or V\y, after the SC high time has been
satisfied. A rising edge of the SC. clock must not
occur untit after the specified delay (trgp) from the
rising edge of DT/OE, as shown in Figure 13.

SAM Start Address ON
—{_] 8101¢
/ OFF
P999999 2999 —)
SAM Serial Read
LT L]
g 256 x 8 bits
Ag-Ag - § % <— Selected Row
H 512 x 256 x 8 bits
o Memory Cell Array

Figure 12. Block Diagram for Read Transfer Operation
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RAS _ / \ )
A/ g Y am—

Ag~Ag A(_RIOW_)@( SAM Start X

WB/WE 7

BTIOE D [ VAR
DSF NEB N '
sC \ / : N Inhibit Rising Transition I N\ S/ \, y4 \

i : l TS0 ! \ \i

Sio ‘ : < Doul 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 S1O 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 (tgrp. torh, and tyg /tygp must be
satisfied), as shown in Figure 14.

The timing restrictions tyg /tygp 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 /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 156
and 16 show the timing diagram and block diagram
for write transfer operations, respectively.

RAS N /
tATH
CAs _/ " /
L—ICTH —_—
AO_AB A Row Address WM Start Address ¥/
WB/WE 7 1 X l
DSF N
o |
DT/OE N X
trsp = 15ns

T3] =5ns—>) _‘1—
S W Wl Wl W W il

SI0,-SI0g

N N NG NG NN NN
X X XX X X X X_

Previous Row Data  —%*- New Row Data

Figure 14. Real Time Read Transfer

V52C8128 Rev. 1.0 January 1895

3-161




L L]
MOSEL VITELIC V52C8128
RS /T \ S N
cas / T \ /
Ag-Ag X Fon XSS Y
WBWE 7RO/ 7, ,
DT/OE 7. /. /
W4/103-Wy/I0g ————( Tlaskoan )
— E ! tsRD |
SE 7. /. 7, |
sC _/ \__/ . AN Inhibit Rising Transition \ m
10,510 e X Tn ) G
DSF D £ 727
Mask Data (0 :#m Tr'anﬂ:rred
1 : Transferr

Figure 15. Write Transfer Timing

Wi—I0y WplOp WalOg W10, Ws—IOs We—IOg WyIO; We—IOg

orr (]
SAM Start Address._Ezj_—E] IO g
\ oN

| Va1V
(Lﬂ Yau Il(ﬂ llkiﬁ_llﬁiﬁ_llfj&l

Data
256 x 8 bits

« Selected
Row

Ag-Ag ‘

512 x 256 x 8 bits
Memaory Cell Array

Row Decoder

/
Mask é(ﬁ-—l
"

g “@r Y “r wqn “g? g

Transfer Transfer
operation operation
is inhibited. is inhibited.

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 held at a constant V,_ or V| during
the RAS cycle. A rising edge of the SC clock is only
allowed after the specified delay (tggp) 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.

128 columns 128 columns
e e —

512
rows

1]
g128bit2| 128 bit '

Active Non-Active

Vv52C8128

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 half 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
8C clock is applied to active split SAM, as shown in
Figure 18.

Figure 17. Split Register Mode

Last SC _ First SC

(127)
sc

Active SAM QSF Level
lower SAM “Low”
upper SAM “Migh”
LastSC __ First SC
(255)

NS

QSF

ow /

lower SAM: Active

upper SAM: Active

T \ “ow"

lower SAM: Active

Figure 18. QSF Output State During Split Register Mode

Split Read Transfer Cycle

A splitread 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

V52C8128 Rev. 1.0 January 1995

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 tgyg
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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128x 8

SIO
Figure 19. Block Diagram for Split Read Transfer

cAS —/ 7 \ L/
AQ—AB A R:‘vw m SAM Start W )
H Ag-Ag
WBWE ZZ T
DT/OE S S
DSF /T '
sTs | ) ISTH |
- . .y
QsF X . X

Figure 20. Timing Diagram for Split Read Transfer

Split Split
Tr':?\:?er Read Read
Transfer Transfer
RAS | \

YT

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 tg1g 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.

N

\_| I
1 I R Active §
Lo C/OJ
3
SI0
Figure 22. Block Diagram for Split Write Transfer

T —
Ag-Ag X Rdlw X SAM Start Y, )
WBANE N S = '
DT/0E N S
DSF 7 H N\ /
W1/101-Wg/lOg ——'_@”"IE’E} .
“, tsTs N | JsTH ;
QSF X M X

Figure 23. Timing Diagram for Split Write Transfer

Split
Pseudo Write Transfer rite
Transfer

Figure 24. Example of Consecutive Write Transfer Operations
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Vv52C8128

Vbp
Pause Dummy Read Split Read Split Read Pseudo Write
(200ps})  Cycle Transfer Transter Transfer Transfer
N o — —_———— ——
(000000
Ag—As. RPNTOWAT AP AXBE RN
) o | S ] RS 1 VN
o ! s R S
RAS . | l | l I | I '

255 ) ' i

t Devices (1) | |

’ Upper !

SAM 8 :
Paointer | SAM " Upper
""""" Y ] | SAM
" “Devices @) | ! Lower
_______ Devices (2) : Reset/Set SAM P

Resel/Set SAM ; pointer \ -
pointer ,
0 . i

Pointer Location
Undefined

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,
aminimum 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

V52C8128 Rev. 1.0 January 1985

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 split 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.

M 353391 0003197 561 MW
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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 CTAS 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 N\ /S 1
CAS \ Va5
ycle
Address 7oK Row_ XK sAMsan X J
RAS T\ /)
— Not
CAS > Allowed
Address X FRow X7 y
Tap Location Selection in Split Transfer
Operation
a. In a split transfer operation, column addresses therefore itis ignored internally at the falling edge
AQC through ABC must be latched at the falling of CAS. During a split transfer, it is not allowed to
edge of CAS in order to set the tap location in one set the last address location (AOC-A6C = 7F), in
of the split SAM registers. During a split transfer, either the lower SAM or the upper SAM, as the tap
column address A7C is controiled internally and location.
RAS \ /
CAS \ /
Address 7K Row m Tap address X 7

f

AOR-A8BR

V52C8128 Rev. 1.0 January 1995
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b. In the case of multiple split transfers performed
into the same split SAM register, the tap location
specified during the last split transfer, before QSF
toggles, will prevail. In the example shown below,

V52C8128

upper SAM (non-active) while the lower SAM
(active) is being accessed at the time when QSF
toggles, the first SC serial clock will start shifting
serial data starting from the Tap N address ioca-

multiple split transfers are performed into the tion.
RAS \ /~ \ /5 /
CAS N/ N/ n____/
Address —{ Row 1 X Tap 1 }—— Row2 Y Tap2 }—%— RowN X Tap N )
Lower SAM : Aclive
QSF Upper SAM : Non-Active Sy J Lowar SAM : Non-Active
" Last First Upper SAM : Active

sC .._J_m_l_l_ _____ [T

Muttiple Split transier inta upper SAM

‘. Clck  Clock

Serial access of upper SAM

'
'
E Serial access of lower SAM
'

Split Read/Write Transfer Operation Allowable
Period

Figure 26 illustrates the relationship between the
serial clock SC and the special function output QSF
during split read/write transfers and highlights the
time periods where split transfers are allowed,

'
i
| starting at Tap N location
.

relative to SC and QSF. As indicated in Figure 26, a
split read/write transfer is not allowed during the
period of tSTH + tSTS'

Last Firat Last First Laat First
Clock Clock Clock Clock Clock Clock
\ \
SC \ \
\\ . Ky
\ \ .
L)
asF X
‘GTPL ‘GTS tSTH | TS 1STH | tsTS
Spiit * <« I
Read/Write
Transter 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 rising edge of the first clock SC is satisfied (refer to
normal transfer (Read/Write/Pseudo-Write transfer) the illustration shown below).
provided that a minimum delay of 30ns from the

RS N/ NI S
RS /T ___/

BTE N\ Y a—
DSF S e
QSF X l

sc AR Y I I

T

| E:ions:I

: . '

1

t  Next Transfer .
Not Allowed |

Transfer Operation

Next Transfer Operation is allowad.

Normal Read Transfer Cycle After Normal Read
Transfer Cycle
Another read transfer may be performed SC is satisfied (refer to the illustration shown
following the read transfer provided that a minimum below).
delay of 30 ns from the rising edge of the first clock

RAS — N/ n__ /
CAS e/ Nn__ [/
DToE - N/ ; ~____ /7
DSF
QSF ) Gl
sc S5 I
Transfer Operation 130ns |
f—

Next Transfer
+ NotAllowed |

Next Transfer Operation is allowed.

'
)
'
v
»'
!
)
'
'
v
'

V52C8128 Rev. 1.0 January 1995

B 6353391 0003200 94k 3-169




MOSEL VITELIC

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

30ns Min.

Split Transfer st

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 turmed on. After
power-up, a pause of 200 pseconds 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 ps 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 Write Enable
TAP pointer Invalid
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