MOSEL VITELIC V52C8126

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

HIGH PERFORMANCE V52C8126 70 80 10

Max. RAS Access Time, (tgac) 70 ns B0 ns 100 ns
Max. CAS Access Time, (1cac) 20 ns 25ns 25ns
Max. Column Address Access Time, (taa) 35ns 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, (tgca) 25 ns 25ns 25ns
Min. Serial Port Cycle Time, (tgcc) 30 ns 30ns 30 ns

Features Description

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

« CAS-before-RAS Refresh, Hidden Refresh,
RAS-only Refresh

¢ 512 Refresh Cycles/8 ms

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

Low Power Dissipation

* RAM Port Operating Alone — 90 mA

¢ SAM Port Operating Alone — 50 mA

Low Standby Current — 7 mA

Package

* 40 pin 400 mil SOJ

* 40 pin 475 mil ZIP

The V52C8126 VRAM is equipped with a
131,072-words by 8-bits dynamic random access
memory (RAM) port and a 256-words by B8-bits
static serial access memory (SAM) port. The
V52C8126 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.

The V52C8126 is fabricated in CMOS silicon
gate process as well as advanced circuit designs to
provide low power dissipation and wide operating
margins.

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
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MOSEL VITELIC

v52C8126

Description Pkg. Pin Count v %__2[_ c 8: 126 T T T T
504 K 40 FAMILY DEVICE  PKG. SPEED PWR. TEMP.
z2IP z 40 {tRac) L L BLANK (0°C 1o 70°C)
. . . BLANK (STANDARD)
40 Lead Pin Configuration 7070 )
K (S0J) 80 (80 ns)
sc 1 40 P vssi Z@r) 10 (100 ns)
slo1 2 39 [ sios
sio2 4 3 38 [0 sI07
slo3 B 4 37 QO slos
_Sloads 36 P slO5
DT/OE ] 6 35 1 SE
wi1/101 O 7 34 [0 we/Io8
w2102 O 8 33 O w7107
wano3 i 9 32 [0 we/I06 ;
w4/104 [ 10 31 g W5/I05 Pin Names
_vbD1 O 11 30 g VSss2 Name Description
WB/WE [ 12 29 [0 NC
NC O 13 28 I NC_ AD-A8 Address Inputs
Rrﬁg E 1‘; gé g ﬁés RAS Row Address Strobe
1
A8 [] 16 25 O A0 CAS Column Address Strobe
A6 ) 17 24 D A1 DT/OE Data Transfer/Output Enable
A5 [] 18 23 [ A2 T —
A4 ] 19 22 [0 A3 WB/WE Write per Bit/Write Enable
vbDb2 i 20 21 P A7 W1/101-W8/108 | Write Mask/Data In, Out
K-soJ sC Serial Clock
:K\: o6 SE Serial Enable
W5/105 [ 1 2 [ we/ -
w7107 O 3 4 D wsnos S101-S108 Serial Input/Qutput
SE 5 6 [ SIO5 VDDASS Power (5V)/Ground
slos O 7 8 O slo7 -
silos ] 9 10 [J VSS1 NC No Connection
scdn 12 0 SI01 \
8102 O 13 14 O 8103
$104 O 15 16 O DT/OE
w1101 O 17 18 [1 w2102
w3/103 [ 19 20 [0 vss2
Wwa/l04 [ 21 22 O vDD1
WB/WE [ 23 24 O RAS
A8 [ 25 26 [1 A6
vss3 [ 27 28 [1 NC
A5 [ 29 30 2 A4 ; : *
NC O 31 32 B vop2 Absolute Maximum Ratings
A7 [ 33 34 [0 A3 .
A2 ] 35 36 O A1 Ambient Temperature
_Ao Qa7 38 O NC UnderBias.......ccccceeeeevieneecnneen. ~10°C to +80°C
CAS [ 39 40 P NC Storage Temperature (plastic) ... —55°C to +125°C
e y
z-_zIp Voltage Relative to [/ — -1.0to+7.0V
) . Short Circuit Qut Current ...........cccceeveeenenn. 50 mA
Capacitance POWEr DISSIPALION .....o..eeeeveeeeeereeereeresren 1W
T,=25°C, V=5V £10%, Vg =0V, f= 1MHz
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

*Note: Capacitance is sampled and not 100% tested.
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MOSEL VITELIC V52C8126
Functional Diagram
W1/101-Wa/0s w S101~S108
© @ IO 2972°92¢92%°¢
| 5 BEEE g J — 5
OUTPUT BUFFER INPUT BUFFER TIMING GENERATOR SER:Q'j-Fgg;PUT SE';Z‘#S; ut
| TE 5
WM1
WRITE WRITE-PER <i REGISTER
CONTROL BIT gl
TRANSFER
CONTROL
| 1
8
— —
T«
§ g 512x256x8 = 5
81z : A=
6| 3 [2se CELL 9| 32
> | =< o I
=y ARRAY m— |
wd Z 1 |
g|® —] —
T
: TGN <>
11
SERIAL ADDRESS
! ROW DECODER COUNTER (8bits)
I o I 1
COLUMN ADDRESS ROW ADDRESS REFRESH Voo  Vss
BUFFER (8bils) BUFFER (9bits) COUNTER
AO~A8
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MOSEL VITELIC v52C8126

DC and Operating Characteristics
(Vpp =5V £ 10%, T4 = 0-70°C)

V52C8126-70 V52C8126-80|V52C8126-10|

Symbol Parameter (RAM Port) SAM Port| Min. | Max.| Min. [Max. | Min. |Max.| Unit | Notes
Ibo1 Operating Current Standby 90 80 70 | mA 12
RAS, CAS Cycling, 1pe = 1pc Min.
Ibp1a Active 125 115 105 | mA 1.2
ooz Standby Current Standby 7 7 7 | mA
RAS, CAS = V|
lop2a Active 50 45 40 | mA 1,2
lopa RAS-Only Refresh Current Standby 90 80 70 | mA 1.2
RAS Cycling, CAS =V, tge = ige Min.
Ibp3a Active 125 115 105 | mA 1,2
lopa Page Mode Current Standby 75 70 65 | mA 1.2
RAS =V, , CAS Cycling, tpc = tpg Min.
IDDaA Active 125 115 105 | mA 1.2
lops CAS-before-RAS Refresh Current Standby 90 80 70 | mA 1.2
RAS Cycling, CAS before RAS,
tgc = 1HC Min.
Ippsa Active 125 115 105 | mA 1.2
Ibps Data Transfer Current Standby 90 80 70 | mA 1,2
RAS, CAS Cycling, tgc = tge Min.
Ippea Active 125 115 105 | mA 1,2
hy Input Leakage Current 100 10 | 10 | 10 | -10 | 10 [ pA
0V <V < 5.5V, all other pins not under test = OV
towy Output Leakage Current 10 10 [ <10 | 10 | <10 [ 10 | pA
0V £ Vgoyr < 5.5V, Output Disable
Vou Output “H” Level Voltage 24 2.4 24 \'
IOUT =-2mA
VoL Output “L” Level Voltage 04 0.4 04| V
lout = 2mMA
Vi Input High Voltage 24 Npp+1| 24 |Vpp+1| 24 (Vpp+1 V
Vi Input Low Voltage 10|08 |-10| 08 |-1.0| 0.8 v
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MOSEL VITELIC v52C8126

AC Electrical Characteristics Notes: 3,4, 5

V52C8126-70 | V52C8126-80|V52C8126-10
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 Cycie Time 195 195 235 ns

tec Fast Page Mode Cycle Time 45 50 55 ns

trrmw Fast Page Mode Read-Modify-Write Cycle Time 90 90 100 ns

tRac Access Time from RAS 70 80 100 ns | 612
1aa Access Time from Column Address 35 40 50 ns 6, 12
teac Access Time from CAS 20 25 25 ns | 6,13
topa Access Time from CAS Precharge 40 45 50 ns 6, 13
torr Output Butfer Turn-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 Precharge Time 60 60 70 ns

taas RAS Pulse Width 70 | 10K | 80 | 10K | 100 | 10K | ns

tRase RAS Pulse Width (Fast Page Mode only) 70 | 100K | 80 | 100K | 100 | 100K ns

trsH RAS Hold Time 20 25 25 ns

tesh CAS Hold Time 70 80 100 ns

teas CAS Pulse Width 20 | 10K | 25 | 10K | 25 | 10K | ns

trop RAS to CAS Delay Time 20 50 20 | 55 20 75 ns 12
trap 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

tepN CAS Precharge Time 10 10 10 ns

tep CAS Precharge Time {Fast Page Mode) 10 10 10 ns

tasn Row Address Setup Time 0 0 V] ns

tRan Row Address Hold Time 10 10 10 ns

tasc Column Address Setup Time 0 0 0 ns

tean Column Address Hold Time 15 15 15 ns

tar Column Address Hold Time referenced to RAS 55 55 70 ns

thes Read Command Setup Time 0 0 [ ns

trcH Read Command Hold Time 0 0 0 ns 9
trRH Read Command Hold Time referenced to RAS 0 o] 0 ns 9
twen Write Command Hold Time 15 15 15 ns

twer Write Command Hold Time referenced to RAS 55 55 70 ns

we Write Command Pulse Width 15 15 15 ns

V52C8126 Rev. 1.0 January 1995
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MOSEL VITELIC

AC Electrical Characteristics (Contd)

Vv52C8126

V52C8126-70| V52C8126-80 V52C8126-10
Symbol Parameter Min. | Max. | Min. [ Max. | Min. | Max. | Unit | Notes

trwi Write Command to RAS Lead Time 20 20 25 ns
towL Write Command to CAS Lead Time 20 20 25 ns
ps Data Setup Time 0 0 0 ns 10
1ok Data Hold Time 15 15 15 ns 10
DHR Data Hold Time referenced to RAS 55 55 70 ns
twes Write Command Setup Time 0 0 0 ns 11
tawo RAS 10 WE Delay Time 100 100 130 ns 1
tawp Column Address to WE Delay Time 65 65 80 ns 1
tewn CAS to WE Delay Time 45 45 55 ns 11
tozc Data to CAS Delay Time 0 0 0 ns
ozo Data to OE Delay Time 0 0 0 ns
toea Access Time from OE 20 20 25 ns 6
toez Output Buffer Turn-Off Delay from GE 0 10 0 10 0 20 ns 8
toep OE to Data Delay Time 10 10 20 ns
toeH OE Command Hold Time 10 10 20 ns
trok RAS Hold Time referenced to OE 15 15 15 ns
tcsr CAS Setup Time for Cas-before-RAS Cycle 10 10 10 ns
teHr CAS Hold Time for CAS-before-RAS Cycle 10 10 10 ns
trec RAS Precharge 1o CAS Active Time 0 0 0 ns
tRer Refresh Period 8 8 8 ms
twsk WB Setup Time ] 0 0 ns
tRwH WB Hold Time 15 15 15 ns
tms Write-Per-Bit Mask Data Setup Time 0 0 ] ns
taH Write-Per-Bit Mask Data Hold Time 15 15 15 ns
trus DT High Setup Time 0 0 0 ns
tyhH DT High Hoid Time 15 15 15 ns
trs DT Low Setup Time 0 0 0 ns
trLm DT Low Hold Time 15 | 10K | 15 | 10K | 15 | 10K | bns
tRTH 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)
et DT Low Hold Time referenced to CAS 20 25 25 ns

(Real Time Read Transter)

V52C8126 Rev. 1.0 January 1995
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MOSEL VITELIC

AC Electrical Characteristics (Cont'd)

Vv52C8126

V52C8126-70 | V52C8126-80|V52C8126-10
Symbol Parameter Min. | Max. | Min. |Max. | Min. [Max. | Unit | Notes

tesr SE Setup Time referenced to RAS ] 0 0 ns
tRen SE Hold Time referenced to RAS 15 15 15 ns
ttRp DT to RAS Precharge Time 60 60 70 ns
trp DT Precharge Time 20 20 30 ns
trsp RAS to First SC Delay Time (Read Transfer) 70 80 100 ns
taso Column Address to First SC Delay Time 45 45 50 ns

{Read Transfer)
teso CAS to First SC Delay Time (Read Transfer) 20 25 25 ns
trsL Last SC to DT Lead Time 5 5 5 ns

(Real Time Read Transfer)
trsp DT to First SC Delay Time (Read Transfer) 15 15 15 ns
tsps Last SC to RAS Setup Time (Serial Input) 25 25 30 ns
tsRD RAS 1o First SC Delay Time (Serial Input) 20 20 25 ns
tsop RAS to Serial Input Delay Time 40 40 50 ns
tspz Serial Output Buffer Turn-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
tson Serial Output Hold Time from SC 5 5 5 ns
tsps Serial Input Setup Time 0 0 0 ns
tspr Serial input Hold Time 15 15 15 ns
tsEA Access Time from SE 25 25 25 ns 7
tee SE Pulse Width 25 25 25 ns
Isep SE Precharge Time 25 25 25 ns
tsez Serial Output Buffer Turn-Off Delay from SE 0 20 0 20 0 20 ns 8
tsze Serial Input to SE Delay Time 0 ] L o ns
tszs Serial Input to First SC Delay Time 0 o] 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
tewin Serial Write Disable Hold Time 15 15 15 ns

V52C8126 Rev. 1.0 January 1995
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MOSEL VITELIC V52C8126

Notes

1.

2.

10.

11.

12.

13.

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

An initial pause of 200ps 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.

AC measurements assume ty = 5 ns.

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

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

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

torr (Max.), togz (Mmax.), 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.

Either trcn Or trry Must be satisfied for a read cycle.

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.

twess trwps towp and tawp are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only. If tycg 2 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 tgyyp = tawp (MiN.), tewp =
towp (Min.) and tawp = 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.

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

by tcac-

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
by tAA-
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MOSEL VITELIC

TIMING WAVEFORMS
Read Cycle

RAS
CAS

AO~A8

DT/OE

[_ IN
W1/101~
We/108

L ouT

v52C8126

-+ RC >
[#——————— tRAS »| [4—— IRp —»
V,H _—3§4— 'AH —_——————] ZL
viL ~ \—
wcre | [ csH
<—» [4——— IRCD ———»4—RSH > [————— ICPN ———»
VIH- ;r \ \4— tcas / N
ViL tRAD A _
tASR | | tRAH tASC
T f— - > [ {CAH |
Vin- ROW COLUMN / / i ><
viL = .. ADDRESS ADDRESS
tRCS tARH tHCH‘
r—p] < >
w /LT KL/
Vit —
[—— tROH ——]
ITHS THH |

VIH— r
ViL —.ZZ/

///

ibzo
- -»>|IQEA [*
e [/
VIL — s
v [ tCAC ¥ [ tOFF

Von— < tRAC >
v OPEN { VALID DATA-OUT —

oL —

7777w or v

V52C8126 Rev. 1.0 January 1995




MOSEL VITELIC

Write Cycle (Early Write)

v52C8126

N tRC —>
- tRAS > F‘—— tRp —»|
__ yy——————— |[e——— g ———————————»
RAS N I I\
- i
crp | © 1CSH g
<+—» [«— 'RCD ——»4—RSH > [e——— 1CPN ———»
“xa  VIH- la— 1CAS »
CAS i N\ / N\
VIL —
le— tRAD —| tRAL
1ASR | | tRAH _tASC_| e tcAH -
VIH- ROW COLUMN
AO~AB vIL = \__ADDRESS ADDRESS X7 / ]/ j(
WSR| | IRWH
< < twes | [ | tWCH ]
_ e VN .
w77 K pe—
ViL — Y
- twCR
THS | | tTHH > ;ngvt
— — V|-
L= )
OTI0E v /) /] / /, /1
tMs ‘tMH | tps =‘DH >
. VIH= — : p!
[— IN WM1 DATA E@i VALID DATA-IN W // /
it - — A
W1/101~
WB8/108 -« IDHR »
VoH—
L ouT Vg[‘_ OPEN
Y : an R “L"
_ 777w
1 WB/WE | W1/I01~W8/108 Cycle
0 WM1 data Wirite per bit
1 Don’t Care Normal Write

V52C8126 Rev. 1.0 January 1995

WM1 data: 0: Write Disable
1: Write Enable
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MOSEL VITELIC V52C8126
Write Cycle (OE Controlled Write)
- tRC L
< tRAS > tRp —|
—— VIH= “« tAR >
RAS | N N
tcre | | (CsH "
e l¢——— tRCD > tRSH » [«— tcoN—»]
“38 VIH- < ICAS —» 3\_
CAS ViL —J ¥\ 3 f
[— IRAD —ie tRAL >
4 4
Pl S [+ tasC [ tCAH >
VIH= f Row ) COLUMN
A0-A8 Vi~ / | ADDRESS ADDRESS / / // ﬁ(
tCWL—’l
Bl ;RWH E: tRWL ———>]
—_ — ViH — -4
WewWE (/R [/
, - WCR >
Hms. tOEH ]
— —— VH-
ovGE , /// ]
s | | tn 05 | | (o,
Vi 2 o VALID
W1/101~ »
Ws/IoB e 'DHR
|_ VOH —
ouT VoL = OPEN
— m - “H" OR “L”
1 WB/WE W1/101~W8/108 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

V52CB126 Rev. 1.0 January 1995
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MOSEL VITELIC

Read-Modify-Write Cycle

AAS
CAS
AO-~AB
WB/WE

DT/OE

l— IN
W1/101~
wa/108

L ouT

tRMW

v52C8126

Y

A

tRAS

VIH—— X}

AR

viL -

4

Me— tCSH

1
<C—RP> ¢———— tRCD i IRSH > «— ICPN
V'H—_/ \* 1cAS »/
VIL —, 2
l4— {RAD —pj< {RAL >
1A tRAH
SRS ascles] [¢— ICAH —»
VIH= ROW v COLUMN /><
vIL— \__ADDRESS o ADDRESS 3
) \ <|CWL+{
:‘WSE Py .‘H_CS. [e————— lCWD ——— [« IRWL—|
ViH= v _— It
Z>< » w R WP /
VIL -, X < AWD »l |
-— tRWD
TH 1OEH
5 r— THH » >
VIH= s J(</
V|L—£ / /
) ) Dz« DS |e»| | tpy
MS MH [ <>
v <> 4> « D20 OED [«
IH- R VA VALID }0 A
WM1 DATA
viL —DZ ,Ql —» |etogA DATA-IN
-t » ICAC
—— AA—> le—»{ t0EZ
le—— ¢
VoH -~ OFI‘D’:E(; 7 VALD K
VoL — N_DATA-QUT Y
m - “" OR “L”
*1 WB/WE W1/101~W8/108 Cycle A
Y/
0 WM1 data Write per bit
1 Don'’t Care Normal Write

WM?1 data: 0: Write Disable

V52C8126 Rev. 1.0 January 1995
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Enable

3-97




MOSEL VITELIC v52C8126

Fast Page Mode Read Cycle

tRP
- tRASP >
AAS “H- ‘-\4—— AR ———» le———— tpc ——» /
viL— 7
[ tRSH —|
lcrp tcAS ICPN
| ¢ [«— trRcD —» la-1CP -] le- tcp > |& >
—— VIH— X N £ T
CAS le /IL le— 1RAD —] \\4 toas|—>|7 N[+ lcas N 4 /7 7\
IL =
tasg| [+ 'CSH > ‘AN “ TRAL —»]
fRAH  tasc _lcAH tasc| e > tAS_C» < _ICAH |
B = R ] < ¢ >
AO-AB VIH- ROW f coL - COL AX/ /XL COL. JW
viL —/X_ADD. - ADD.1 ( ADD.2 [ ADD.n
tRCH
—
t > (- tRCH—»
(ACS | |- RCH ‘ —» |4 RCS R |¢"'| <- tRCS {RRH
—_— —— V|H-—
WBWE |, 7 1<</T 1<</’IL N//
i —.
TTHS| | tTHH
ViH i — : + 5
DT/OE v _/IL </ / A / /
tDZO - CPA - 1CPA R
VIH-, i
IN
|—_ VIL tOEA[»| [ tOFF N E)_EA OFF - loEA | ] e tOFF
W1/101~ 1CAC || ™ | ) l0EZ . 10E2
Wws/108 e 10 —»| 'OEZI¢—> eag < <8 <>
et > 4
|—OUT VOH Opgﬁc {oATA-OUT A ([ PATA-OUT; A [ DATACUT;
VoL — X 1 7 ~ 2 7 K n 7
m -“H" OR “L”
4
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MOSEL VITELIC Vv52C8126

Fast Page Mode Write Cycle (Early Write)

Rp

- RASP »
AAS VM- ‘-\47 tAR——»| |e—— tpc —»
VIL— - b

ICRP ICPN

- l&—— tRCD ——»] la—tcP —» la— ICP -»| [*RSH—»
=== VIH- B [ r e tcas —»{ N[ tcas |
CAS / le— tRAD — [+ ICAS [ ICAS [ ICAS

VIL ~ \\r -7 Z \— //

K~ 2
tRAL —]

tasc {CAH
pnr

AO~A8 YH-\A ROW ¢ coL. 1;(/ )E COL. ’K/ /XL COL.
viL—-/X.__ ADD. . ADD.1 A . ADD.2 k_ADD.n
4— 'WCR -
{RWH o] _IWGH_ wen
IWCS »| [

- VIH— = B
WBWE |, “ W tWe twp / / /
IL /&

tewt —>| [4— towL —>| [ tewL *J
1~ IRWL—»

owee WF 1 NIZ/I/T 77777 L1717

77

W v

A

tRAH —p» 1CAH <EAH

P

IMH—P [ tDH

>

DS t <+
MS la— | [toH DS [ s [

—w S X AT XK
wW1/101~ '4; IDHR ——»
W8/108

L VOH -

out VoL — OPEN

7777w omew

1 WB/WE | W1/01-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 V52C8126
Fast Page Mode Read-Modify-Write Cycle
< tRASP »
IRP
[— AR ——»
TR YH-T
RAS viL — \_:— tCSH > /
|—— tPAMW—— ] [&——— tRSH ————>
< tRCD - lcp cp
=7a VIH- < ICAS — Kle—t Ne—cAs —»
CAS ViL— \r | Xr CAS Xr /
tASR lg- ™ < tasc | |q-1ASC - |4 tasc towL .
Bl ICAH| towL»| |« 1cAH tCWL+| «llcan ] tRwL
ag VM Row B ool 3 Fcor. ¢ coL.
I SN B . W38 D =38 I
RWH 'RAL _'—"
twsr-»| |44 Hlwrd WP
— —— VIH-) B
WB/WE viL —>§r ! y l¢— tcwD —->S
tTHS [ &~ tTHH
e e VIH-=
DTIGE v, /1 ]\F—/
tMs -» |4 | 1DZ2G <_ttDoZEch > e loH
VIH-NE WM L | ATAT
[ IN v,L—>g DATA] SRS r|Nn->0/////
W1/101~ - tcAC |&
wa/Lloa . a2
VoH -, Zoata N
our VoL — Y OUT nt
[+ tRAC—W
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*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 v52C8126

RAS Only Refresh Cycle
- RC
tRAS > [4— tRP —

— VIH— Y
RAS viL— Sr b \___

’ ICRP tRPC Itsfﬂ
=pa ViH—
CAS viL —J v

tASR | | IRAH

ose W TN W77 77T TTTTTTTTITTITTITIN X,

wewe \"////, ////f////////////////////////////////

ITHS

oT/0E XI[':fZZle V////////////////////////////////j/

| : “H" OR “L”

CAS before RAS Refresh Cycle

e e N A A
e T [

s ;;g;—/% N7/

wewe /7777777777777 7T 777777,

oT/oE XI'SY//////IZ</7/W//7/7//7//7//////////////////L

Wl

W1/101~ YOH- N
W8/108 VoL — ¢

OPEN

Note: A0 ~ A8 = Don't Care (“H” or “L") m “H” OR “L”
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Hidden Refresh Cycle

CAS

AD~A8

WB/WE

DT/OE

W1/101~ VoH———

]

V52C8126
tRC >t tRC >
l¢——— tRAS ——————»] < l&———— tRras o
\\::E: Ne—— tan ——» N Zl N
L1 | P tARCD —» PLLLIEN l— ‘CHH‘} |+ 1CPN-—D]
VIH— a— \_
Vi «_/ e trap—>le R\ TS i J
<hsh | | tRan ‘<A§£ ;CAH,
Y W N YN .
v tacs | ¢  tRRH— (< :ﬁiﬂ IRWH
w L/ X/ N/
;THS= tTHH _ROH
oy XA g
4> l0EZ > |«toEa N toﬂ*
_ lOFF tCAC [ - toEZ
WS/I08 v — P A X VALID DATA-OUT s
[——(RAC ————P
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V52C8126

Read Transfer Cycle (Previous Transfer is Write Transfer Cycle)

< IRC »
— & s - o et
VL - y ' 2 n
ja— tchp —» j—— tRCD —::SH— 1RSH > | tCPN T
CAS ::S: < tcas =/ f \_
l¢—— tRAD -1t RAL >
ASR | | (RAH —»{ tASC |4~ [@— lCAH —»|
AO-A8 x:r _ ROW ADDRESS | SAM START ADDRESS / f/ / /7 / / / / / X
s | | AO~A7:TAP(ASD .,
— —  VIH=
WBAE |,/ YL
- TS > | TLH ttp e
BTIOE y, /) /111 e,
stoFF > - tRSD l<— o :
Wi/I01~ VOH-"""%
W8/108 voL — B4
TS0 ) e t5cC —
isrs—»] e tscp | [tsc | tscp
SC X:’; - /| . L Inhibit Rising Transient \ 72 \
;sos‘ ESDH: LSZS=
A SNCR e 5
SIO1~ tSCA 1SOH
S108 < > -
L out zgr K giAYr;L-g)uTJE(
Note: SE = Vi
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Real Time Read Transfer Cycle

< tRC >
v - tRAS > tRP ——m
— yy—\
RAS -« t >
viL— &r; AR 7 \_
- tCSH >
[
Py e IRCD »ie tRSH > [« CPN +—>
— Viq—
CAS V:::‘ / \\‘ tcAs ——»/ /’L \
4 2
41— 1RAD —>1 tRAL \a
ASA | | IRaH ~» ASC |- e CAH
VIH-
AD~AB iL _7__/:>§now ADDRESS E@g SAM START ADDRESS K///////////////%

AD~A7: TAP

1 b
WSR | | tRWH tATH —»

ooy oy, | T
Weiwe ' 7/7 W/////////////////7f///////////////

‘CTH —>» («——— ITRP

i X7777777777777

RTH

d

VIH-7~,
ViL — 7

a1

DT/OE

loFF_,
W1/101~ VOH= 3

N.
W8/108 vo — N4
[—— tSCC —»
tsc tscp trsL A'TSD
ViH b -
w. N/ N ZL_\_/t:\_J / S
VIH-
[_\ IN v OPEN
IL— 1SCA_ tSCA
SIO1-~ {SOH
SI108 <> — |4—ISOH
LOUT VoH - VALID JZ VALID VALID VALID JZV VALID
voL — DATA-OUT DATA-QUT DATA-QUT DATA-QUT TE DATA-OUT
|
Previous Row Data »e4—— New Row Data

Note: 'S—E =V|L

o OR L
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Pseudo Write Transfer Cycle

< tRC »
< tRAS > a—— tRp —»
RAS .M~ N« AR > /o
viL -~ c _ 7 \_
- csH >

Y
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AS '/ N 1/ A\

<— tRAD »le IRAL >
 lASR _ RaH tASC [#— |4 ICAH —|

o0 TN onamers W Nomsorsomes K 17777777777K
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_ s _MTLH

BTCE vy /N /1L
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W1/101~ YOH= 3
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A

A[SRD

le— tscc
tsce | | tsc ,  tscp

SRS ~# -

ViH— s
SC IR . \
viL — tsc Inhibit Rising Transient 72

lESR N tREH 1Sws

S w// NN

——— 1SDD ———————
4—— 1SDZ ——» 'sos> :lsoﬁ
- 15E7 ——
N : ), W
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Si0o8 |
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L out VoL — DATA-QUT X DATA-OUT f OPEN
1SOH o & Serial Input Data

Serial Qutput Data

o OR L
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Write Transfer Cycle

- tRC \g
< 'RAS »| l—— tRp ——
RAG M- N 1AR ZL L
- ——
VIL — 7 L__
< tCSH >
[4— ICRP —» 4——— IRCD ———»{4¢— 'RSH » [ ICPN —>
e ViH-
CAS e 1cAS > f \_
VIL o \\r 1/
l«— IRAD ——ple tRAL >
LSRR | | _tRAH —» ASC [« |4 ICAH —»
VIH—7J
AO~A8 viL — ag ROW ADDRESS §@§ SAM START ADDRESS /)///// ///)(

AQ0~A7 : TAP

_'WSR | | 'RWH |

WeNE L7/ i

_ LS TLH

BUGE v /N LI

A
Y

LO_F’F
Walos z?,f ::§ OPEN i5AD
| o | [z
Ve SRS +L < >
SC Vit = /| 5o ‘\; Inhibit Rising Transient \ JZ
€SR| | | | mem, sws
SE - L/ D
ISDSV :S_D_H>| {SDS | | 1SDH,
— ™ WX s XL T R i 3K
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sios : '
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o OR L
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Serial Read Cycle (SE = V)

=7c VH-
RAS "~ N

THS tTHH

wvioe w ///// /1111 NLLLLL

|&—— tsCC —»le— 1sCC —»|4—— sCC :t tscc —PK tscc
SC

1sC 1sC_ 15C
sc /M- i 3
W NN S
JscAa ) ISCA ScA, ) SCA

tscP | |4-SCA, iscP

tscp tscp » tSCP tscp
150l | 1SOH 1SOH | tSOH 1SOH
SIO1~ VoH— VALID T VALID X‘ VALID VALID Z VALID Z VALID
SI08 v — DATA-OUT N DATA-QUT _/N. DATA-QUT DATA-QUT DATA-OUT ATA-QUT

Note: SE = v . 49 OR “L”
A

Serial Read Cycle (SE Controlled Outputs)

— VIH=
RAS |~ | /

tTHS tTHH

wice v ///// /1 L

l«—— tscC —»|4—— tSCC —»{4—— 1SCC —»}e—— tsCC —»fa— tSCC
_tsc tsc_ tsc isC tsC
VIH-= r — —
SC
ViL ~
tscp scp iscp Iscp tscp tscp
_ IsEp |
o VIH-
SE / X
VIL—
tsze
ViH—
] IN v:r t
SIO1~ JSCA —»l e tsca _tsca
SI08 tsoH _ SEZ ¢ SCA 1SOH | 1SOH_
VOH— VALID VALID ) 4 VALID VALID VALID
OUT vou - >< DATA-OUT 1Z DATA-OUT OPEN { pataour X DATA-OUT DATA-OUT

:“H" OR “L”
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Serial Write Cycle (SE = V)

s VIH-
RAS | N

ITHS tTTHH

oot w /L1 L

<t— 'scCc —»4¢— 1SCC ~—»{e—— tscC —»|e—— tscC —»{e—— IsCC 4}

1sC

SC s tsc tsc
VIH= -
" V'L“_\E::Zﬂ&tr:zr_ﬂ‘%z o f;%ﬁ
ISDH {SDH_ 1SDH | 4—»1 | 15pH | —1 | tsDH

tscP | |e tscP | = 1SCP | |= tscp tscp tscp

1SDS —»| _la— —»| |4-15DS| —»| |e—1SDS| | |e-1SDS | —»| |«—1SDS

SIO1~ VIH— [T VALID Y VALID VALID VALID VALID
SI08 v, - L DATAIN Y DATA-IN DATA-IN _/ DATA-IN DATA-IN

Note: SE = ViL 'III‘ - “H" OR “L”

Serial Write Cycle (SE Controlled Inputs)
RAS '~ i /

swee v L////11 /LTI RU/TTTT 7777777777,
e A AT A

!

f < SWIH | _tswiH
tsws bt tsws X 1SWs|
_S_E VIH—_\—> 4: tSWH : SEP _t o M tSWH < SEP—P_ Rig ~ tSWH‘
ViL— T Z tSwIS x tSWIS \— /
P tSE :‘H * " tse P |[* P ISE
DS | SOH, tspS_, |JISDH, tsps .. | JisoH,
N VHT VALID W//// 7 7>‘< VALID X/////// VALID }(////
| VIL —, DATA-IN__/° N DATA-IN DATA-IN /
SI01~
SIo8
| VoH —
ouT PEN
voL = o

*H"OR ‘"
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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 V52C8126 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 and SE 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. 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 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: WB/WE

The WB/WE inputis also amultifunction 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
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).

V52C8126 Rev. 1.0 January 1995
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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
RAS, the data is transferred from SAM to RAM (write
transfer).

Write Mask Data/Data Input and Output:
W,/10-W4/10,

When the write-per-bit function is enabled, the
mask data on the W10, 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/1Q;
pins after the 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 SIO 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 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 wilt place it at the least significant address
location (decimal 0). The serial clock SC must be
held ata constant V, or V_level during read/pseudo
write/write transfer operations and shouid not be
clocked while the SAM port is in the standby mode,
to prevent the SAM pointer from being incremented.

3-109
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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”.

V52C8126

Serial Input/Output: SIO1-SI08

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.

Operation Mode Table 1. Operation Truth Table
. RAS Falling Edge 3
The RAM port and data transfer operating of the — wewEl =
V52C8126 are determined by the state of CAS, DT/ CAS |DT/OE |WBMWE| SE | Function
OE, WB/WE, and SE at the falling edge of RAS. The 0 . : * | CAS-before-RAS Refresh
Table 1 and Table 2 show the operation truth table 1 0 0 0 Write Transter
and the functional truth table for a listing of all 1 0 0 1 Pseudo Write Transfer
availaple RAM port and transfer operations, 1 0 1 . Read Transfer
respectively. 1 1 0 . Read/Write per Bit
1 1 1 . Read/Write
Table 2. Functional Truth Table
RASY Address who Write Mask
Function CAS | DT/OE|WBMWE| SE RASY CAsy RASY | CAS} wM1
WE}
CAS-before-RAS Refresh 0 . . . . - . - -
Write Transfer 1 0 0 0 Row TAP . . -
Pseudo Write Transfer 1 0 0 1 Row TAP . . -
Read Transfer 1 0 1 . Row TAP . . -
Write per Bit 1 1 0 ¢ Row Column WM1 DIN Load use
Read/Write 1 1 1 . Row Column . DIN -

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

V52C8126 Rev. 1.0 January 1995
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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 ps. 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-
maodify-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 V52C8126 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 interpal
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.

V52C8126

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
W/I0; 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/IO; 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 | 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

ﬁMemory Cycle ﬁeﬁesh Cycle 7:’? Refresh Cycle 7_»‘7
RAS

CAS \

W1/101- <
ws/i08

Valid Data Output

/7
>_

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.

AAS —\
CAS

Ag~Ag

DT/OE

WBWE 72\ L L7775 | [
W10, ZAMask/ 7
W,/I0, Mw:ite‘{/ 71 Wiite X

Wy/I0; Z22Masks 77

W4/104 T e G20 Wite /7
Wy/I05 Z2AMask/ 77

Wy/I0s T T v 7

7

¢

W/10, Z2\MaskZ

We/l0g Ziie 0" Wite J7

L LWrite
WYIO; = L : Write Mask
WY/IO; = H : Write
Figure 2. Write-per-bit timing cycle

SAM Port Operation

The V52C8126 is provided with a 256 words by 8
bits serial access memory (SAM).

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 pon. 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 portis in the
input mode. The pseudo write transfer operation
only switches the SAM port from output mode to

Start address : Tap location

V52C8126

CRT Display
QloIOKIKICIDICICIOICI
OOI0IOIICICOIIIOIO!
[ceoeeeee [ ))e
eeeeeee e Jee
QOICI0ICIOe0Ce00
Teeee [ ]ee
Q00O
QOO
ode OIII
©
A

‘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

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

T

................ [ 253 [254] ZSSH
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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

Vv52C8126

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 _I—L Read Transfer
H Disable Serial Read
L Enable Serial Write
Serial Input Mode H | l Write Transfer
P H Disable Serial Write
L Enable Serial Write
Serial Input Mode H _I—L - - - Pseudo Write Transter
H Disable Serial Write

Table 4. Truth Table for SAM Port Operation

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

Data Transfer Operation

The V52C8126 features the internal bidirectional
data transfer capability between RAM and the SAM,
as shown in Figure 4. During a normal transfer, 256
words by 8 bits of data can be loaded from RAM to
SAM (Read Transfer) or from SAM to RAM (Write
Transfer).

256 columns
r A Al
512 ) 512x256x8
rows Memory Celi Array

g

256 x 8

K=

Figure 4. Data Transfer
V52C8126 Rev. 1.0 January 1995

As shown in Table 5, the V52C8126 suppons
three types of transfer operations: Read transfer,
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 and SE latched at the falling edge of RAS.
During 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). During a data transfer cycle, the
row address Ay—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.
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At the falling edge of RAS
CAS | DT/OE |WB/WE | SE Transfer Mode Transfer Direction Transfer Bit SAM Port Mode
H L H . Read Transfer RAM — SAM 256 x 8 Input = Output
H L L L Write Transter SAM —» RAM 256 x 8 Output — Input
H L L H Pseudo Write Transfer — — Output —» Input

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” and WB/WE “high” 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

{tsca) 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 5 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 (trgp) from the
rising edge of DT/OE, as shown in Figure 6.

SAM Start Address ON
N 0o
/ OFF
PR beee )
SAM Serial Read
L/ 1T
% 256 x 8 bits
Ag-Ag - 8 s <— Selected Row
Z
i

512 x 256 x 8 bits
Memory Cell Array

Figure 5. Block Diagram for Read Transfer Operation

V52C8126 Rev. 1.0 January 1995

3-114




MOSEL VITELIC V52C8126

RAS /T \ )
cas —/ H \ /S

Ao~Ag X bon XX shisan—XC

WEAVE 7/

BT/OE i/ T

SC ; nhibit Rising Transition E \ / N\
\ / ‘ \ inhibit Rising Transit I: — \ /\‘ \

SIOo

Dout

Figure 6. Read Transfer Timing

In a real time read transfer cycle (which is
preceded by another read transter 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 (tRTHI tCTH’ and tTSL/tTSD must be
satisfied), as shown in Figure 7.

The timing restrictions trg) /trgp are 5ns min/15ns
min.

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” and SE “low” at the falling edge of RAS.
Figures 8 and 9 show the timing diagram and block
diagram for write transfer operations, respectively.

RAS \ /
l¢—————————— tRTH —————»]
cAs / N /
l—— tCTH ——
AO_AB Aﬂw Address m SAM Slan Address W
WB/WE 7 |F <z
o ¢
DT/OE N\ L A .
|<' 1TSD = 15ns

1Tg = 5ns —» _'H—
s¢ _ /N /AN T NN

SI04~S10g

N N N NN TN NN
X XXX XX XX

Pravious Row Data "E“‘ New Row Data

Figure 7. Real Time Read Transfer
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v52C8126

RAS __/ \ / SR
cAs —/ H \ F
Ag—-Ag 77X Ht;wm SAM Slan O '
WB/WE 2 L ;
DT/OE 7. YL W/
W,/I01-Wg/IOg :
— : ! 1SRD
SE 7./, 7. !
sc _/ \ /\ Inhibit Rising Transition \ h___/_\_
$10,-8105 Toan X wmn )

Figure 8. Write Transfer Timing

OFF <:|
SAM Start Address Si0y.3
/ ON

256 x 8 bits
Selected

Ag—Ag

Row Decoder

512 x 256 x 8 bits
Memory Cell Array

Row

Figure 9. 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 determies 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.

V52C8128 Rav. 1.0 January 1995

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
clack must be held at a constant V) or Vy during
the RAS cycle. A rising edge of the SC clock is only
allowed after the specified delay (tgpp) 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” and SE "high” 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.

V52C8126

Register Operation Sequence - Example

Figure 10 illustrates an example of 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 intialize 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 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 least
significant address location. The SAM address is
incremented as long as SC is clocked.

Voo _/

Pause Dummy Read
(200us)  Cycle Transfer
——— e t—

GOOOOOOON
0?0"’0?0?0’0’0’0‘/

—P—
T T
' "o

$9.00900099000000000000090009000004¢

——y,
0'0'0'0'0'0'0'0‘0'0'o'o'o'o'o‘o‘o‘o'o'o'o'o'0'0'0'0'o'o'o'o'o'o'o'o'o;o;o;o;o;o;o};o;o;o};o;o, @ @
CEL OO ELR OO0 000000000000 0000404,

Pseudo Write
Transfer
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"
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1
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! Serial Output Serial

) ! ¢ Input
255 : ‘ ;
Devices (1) :
SAM 2
Pointer :
_______ -+ Devices (2) d Reset/Set SAM

Reset/Set SAM i pointer \ e /

0 pointer H

Pointer Location
Undefined

Figure 10. Example of SAM Register Operation Sequence
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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 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.

V52C8126

Transfer Operation Without CAS

During all transfer cycles, the CAS input clock
must be cycled, so that the column addresses are
latched at the falting 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 \ /
CAS / ?r:s:frer
Cycle
Address X row_ XZX___samsen ¥
RAS AN /
CAS Niowed
Address 74 Row ) %

Read Transfer Cycle After 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).

o R— N
BTIOE T N/ N A

sc 5

Transfer Operation

130ns !
-—-

,_ Next Transfer .

" NotAllowed |
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Next Transfer Operation is aliowed.
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Power-Up

Power must be applied to the RAS and DT/OE
input signais to pull them “high” before or at the
same time as the Vpp supply is turned on. After
power-up, a pause of 200 puseconds 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.

V52C8126

Initial State After Power-Up

When power is achieved with BAS, CAS, DT/OE
and WB/WE held “high”, the internal state of the
V52C8126 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 pont Input Mode
TAP pointer Invalid
WMT1 Register Write Enable
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