SILICON GATE CMOS DIGITAL INTEGRATED CIRCUIT

10524256B)/BZ/BFT/BTR-80,-10

TENTATIVE DATA

262, 144WORDS x 4BITS MULTIPORT DRAM

DESCRIPTION

The TC524256BJ/BZ/BFT/BTR is a CMOS multiport memory equipped with a 262,144-words by
4-bits dynamic random access memory (RAM) port and a 512-words by 4-bits static serial access
memory (SAM) port. The TC524256BJ/BZ/BFT/BTR 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 TC524256BJ/BZ/BFT/BTR is fabricated using Toshiba’s CMOS silicon gate process
as well as advanced circuit designs to provide low power dissipation and wide operating margins.

FEATURES

TC524256B)/BZ/BFT/BTR | @ Organization

ITEM ~80 -10 AM Port : 262,144words X 4bits
tgac_ RAS Access Time (Max.) 80ns 100ns . RASMAI;IY{H.I:O” : b12wordsX 4bits
tcac  CAS Access Time (Max.) 25ns 25ns Fast PaFe Mode , Read - Modigy - Write
tan  Column Address Access Time (Max.) 45ns 50ns CAS before RAS Refre§h , Hi dgn Refresh
L Cycle Ti i s s RAS only Refresh, Write per Bit 1&2
[ tac  Cycle Time (Min) Ons 80ns Block Write , Block Write (Mask 1&2)
tpc __Page Mode Cycle Time (Min.) 50ns 55ns SAI?/II%’ refresh cycles/8ms
" " . ort
t. Ti 8 . . . o1
SCA Serfa' A“e”. Ime (Max) 250 25ns High Speed Serial Read/Write Capability
tscc  Serial Cycle time (Min.) 30ns 30ns 51§ Tap Locations
lcci RAM Operating Current 85mA 70mA Full S[iatig: Register
(SAM : Standby) ® RAM-S5SAM Bidirectional Transfer
- - Read/ Write / Pseudo Write Transfer
lccaa SAM Operating Current 50mA 50mA Real Time Read Transfer
(RAM : Standby) p iplit Read Transfer
° ackage
! Standby Current 10mA 10mA TCE24256BJ . SOJ28-P-400
® Single power supply of 5V+10% with a built-in TC524256BZ : ZIP28 - P - 400
VBB generator TC524256BFT : TSOP28-P-400
¢ All inputs and outputs : TTL Compatible TC524256BTR : TSOP28-P-400A
PIN NAME PIN CONNECTION (TOP VIEW)
A0~A8 Address inputs
RAS Row Address Strobe TC5242568) TC524256BZ TC524256 BFT TC524256BTR
CAS Column Address Strobe 5 - 5
DT/OE Data Transfer/ Output sc v 28 [vs ne 335 wanos sc v 280V Visza G[SC
Enable sto1 E 2 27 ]s;oa wanos ez sior [f2 27 [Isi0a si04 57 ) Sl01
e - - - sio2 03 26 I 5103 5103 e sioz [J3 265103 $103 [l 3] 3192
WB /WE Write per Bit/Write 5Tt Oa o5l sE vss ::7':','5:8_ o« 570E Qa 250 SE[|y5 4[ DVOE
Enable winor s 2aJwanos S ESIrTI 0, wuor [s 24 wanos wanoa [y 5 fj winor
WI/I01~W4/ | Write Mask/Data IN, | wan02 06 23 [Jwanos OTOE kllres3 b wanoz 06 23 Jwanos W3n03 [{,3 ¢ fj W2n02
104 ouT WBAWE 7 22[0nc  W2002 Feana] weame WeWE 07 22 e NC[lap 5[ WBWE
P Serial Clock nels 2T NC :l_-i:‘,[,},: RRS nels 21fEas CAS [151 g flNC
! Ras (9 20 Ine A8 Lared 6 Ras 0o 20 Inc NC 20 off RS
SE Serial Enable a0 190n0 As ELIred as 010 190 a0 A0 [|1g9 101 A8
$101~5104 _ |serial Input/Output a6 011 1gfar Vee p2Ursg a6 11 180 a1 Al ll1g 111 A8
Vec/ Vss Power (5V) / Ground as 2 1702 A3 LEUnIT A2 as 2 170 a2 A2 047 121 A8
N.C No Connection a3 16fas Al EZUrET o as 13 16[1A3 A3 [l1s 13 A4
= Ve §1a 15 P a7 NC FBre] exs vee 014 a5 a7 A7 013 44 Veo
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BLOCK DIAGRAM

W1/101~W4 /104 |8 lg SI01~S104
? ¢ 9 ¢ BEEE 1 P 9 9 ¢
] e U |D |§ w lm l I3 L
I 4L P2992¢%¢9 L J
SERIAL OUTPUT SERIAL INPUT
OUTPUT BUFFER INPUT BUFFER TIMING GENERATOR BUFFER BUFFER

ar Ti a

] WM
WRITE WRITE-PER <}: REGISTER <i_
CONTROL BIT (abit)

2
f | —
L |

’_@

5|e

8 | = 512x512x4 w .

ola g = 2

o |z 512 CELL 8 § 53
w w @

H 2 ARRAY = ©

= wl

[e] w

v

TTT
EEn :
9 (W SERIAL ADDRESS

ROW DECODER COUNTER (9bits)
| Idl
COLUMN ADDRESS ROW ADDRESS REFRESH
BUFFER (9bits) BUFFER (9bits) <; COUNTER Vec Vss

o7

TELLLELLE
A0~AS8
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ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT NOTE

Vine Vour Input Output Voltage -1.0~7.0 v 1
Vce Power Supply Voltage -1.0~7.0 \% 1
Topr Operating Temperature 0~70 °C 1
TstG Storage Temperature - 55~150 °C 1

TsOLDER Soldering Temperature - Time 260-10 °C-sec 1
Pp Power Dissipation 1 w 1
lout Short Circuit Output Current 50 mA 1

RECOMMENDED D.C. OPERATING CONDITIONS (Ta = 0~70°C)

SYmMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vee Power Supply Voltage 4.5 5.0 5.5 \" 2
Vi Input High Voltage 2.4 - 6.5 \ 2
Vi Input Low Voltage ~-1.0 - 0.8 Y 2

CAPACITANCE (Vcc =5V, f=1MHz, Ta=25°)

SYMBOL PARAMETER MIN. MAX. UNIT
G Input Capacitance - 7 .
p
Co Input/ Output Capacitance - 9

Note : This parameter is periodically sampled and is not 100% tested.
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D.C. ELECTRICAL CHARACTERISTICS  (Vcc=5V +10%, Ta=0~70°C)

TC524256B)/BZ /BFT /BTR-80 [TC5242568) /BZ/BFT/BTR-10
ITEM (RAM PORT) SAM PORT | SYMBOL UNIT | NOTE
MIN. MAX. MIN. MAX.
OPERATING CURRENT Standby Iccr - 85 - 70 3,4
RAS, CAS Cycling)
tre = tre mMin. Active lccra - 125 - 110 3,4
STANDBY CURRENT Standby leca - 10 - 10
(RAS, CAS =V
Active lccaa - 50 - 50 3,4
RAS ONLY REFRESH CURRENT standby | lcc3 - 85 - 70 3,4
RAS Cycling, TAS = Viy ) N mA
tre = tac min. Active lccaa - 125 - 110 3,4
PAGE MODE CURRENT Standby | lcca - 75 - 60 3,4
RAS = V), CAS Cycling -
toe = tpe min. Active lccan - 115 - 100 3,4
S BEFORE RAS REFRESH CURRENT Standby lees - 85 - 70 3,4
RAS Cycling, TAS Before RAS K
tac=tre min. Active lecsa - 125 - 110 3,4
DATA TRANSFER CURRENT Standby lcce - 105 - 920 3,4
(ﬁAS, CAS Cycling )
tre = tre min. Active | lccea -l - 130 3,4
ITEM SYMBOL MIN. MAX. UNIT NOTE
INPUT LEAKAGE CURRENT ' W ~10 10 A
OV=Vin= 6.5V, All other pins not under test=0V
OUTPUT LEAKAGE CURRENT
. loq) -10 10 A
OV = Voyr=5.5V, Output Disable
OUTPUT "H" LEVEL VOLTAGE Vou 24 _ v
loutr= - 2mMA
OUTPUT "L” LEVEL VOLTAGE Vou _ 0.4 v

lout = 2mA
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED A.C. OPERATING CONDITIONS
(Vcc=5V+10%, Ta=0~70°C) (Notes: 5, 6, 7)

TC524256B)/BZ/BFT/BTR-80 |TC524256B)/BZ/BFT/BTR-10

SYMBOL PARAMETER MIN. MAX. VI VAX. UNIT | NOTE
tre Random Read or Write Cycle Time 150 180
trRmw Read - Modify - Write Cycle Time 195 235
trc Fast Page Mode Cycle Time 50 55
tprmw | Fast Page Mode Read - Modify - Write Cycle 90 100

Time
trac Access Time from RAS 80 100 8,14
taa Access Time from Column Address 45 50 8,14
tecac Access Time from CAS 25 25 8,15
tepa Access Time from CAS Precharge 45 50 8,15
torr Output Buffer Turn - Off Delay 0 20 20 10
tr Transition Time (Rise and Fall) 3 35 3 35 7
tre RAS Precharge Time 60 70
tras RAS Pulse Width 80 10000 100 10000
trasp RAS Pulse Width (Fast Page Mode Only) 80 100000 100 100000
tRsH RAS Hold Time 25 25
tes CAS Hold Time 80 100 ns
teas CAS Pulse Width 25 10000 25 10000
treo RAS to CAS Delay Time 20 55 20 75 14
trRaD RAS to Column Address Delay Time 15 35 15 50 14
trat Column Address to RAS Lead Time 45 50
terp CAS to RAS Precharge Time 10 10
teen CAS Precharge Time 10 10
ter CAS Precharge Time (Fast Page Mode) 10 10
tasr Row Address Set-Up Time 0 0
traH Row Address Hold Time 10 10
tasc Column Address Set-Up Time 0 0
tcan Column Address Hold Time 15 15
tar Column Address Hold Time referenced to RAS 55 70
tres Read Command Set-Up Time 0 0
treH Read Command Hold Time 0 11
tRRH Read Command Hold Time referenced to RAS 0 1
twel Write Command Hold Time 15 15
twer Write Command Hold Time referenced to RAS 55 70
twp Write Command Pulse Width 15 15
trwi Write Command to RAS Lead Time 20 25
tewe Write Command to CAS Lead Time 20 25
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SYMBOL PARAMETER TC524256B)/BZ/BFT/BTR-80 |TC524256B)/BZ/BFT/BTR-10 uNIT | NoTE
MIN. MAX. MIN. MAX.
tos Data Set-Up Time 0 0 12
ton Data Hold Time 15 15 12
toHR Data Hold Time referenced to RAS 55 70
twes Write Command Set-Up Time 0 0 13
trwo RAS to WE Delay Time 100 130 ns 13
tawo Column Address to WE Delay Time 65 80 13
tewp CAS to WE Delay Time 45 55 13
tozc Data to CAS Delay Time 0 0
tozo Data to OE Delay Time 0 0
toea Access Time from OE 20 25 8
toez Output Buffer Turn - off Delay from OF 0 10 0 20 10
toep OE to Data Delay Time 10 20
toEH OE Command Hold Time 10 20
troH RAS Hold Time referenced to OF 15 15
tesr CAS Set- Up Time for CTAS Before RAS Cycle 10 10
teHR CAS Hold Time for CAS Before RAS Cycle 10 10
trpC RAS Precharge to TAS Active Time 0 0
trer Refresh Period 8 - 8 ms
twsr WB Set-Up Time 0 0
trwH WB Hold Time 15 15
tms Write - Per - Bit Mask Data Set- Up Time 0 0
tmH Write - Per - Bit Mask Data Hold Time 15 15
THS DT High Set- Up Time 0 0
tTHH DT High Hold Time 15 15
tris DT Low Set-Up Time 0 0
ti DT Low Hold Time 15 10000 15 10000 ns
trTH DT Low Hold Time referenced to RAS 65 10000 80 10000
(Real Time Read Transfer)
tatH DT Low Hold Time referenced to Column 30 30
Address (Real Time Read Transfer)
tern DT Low Hold Time referenced to TAS 25 25
(Real Time Read Transfer)
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TC524256B)/BZ /BFT/BTR-80 |TC524256B)/BZ/BFT/BTR-10
SYMBOL PARAMETER MIN. MAX. MIN. MAX. UNIT | NOTE
| tesr SE Set-Up Time referenced to RAS 0 0
tREH SE Hold Time referenced to RAS 15 15
trre DT to RAS Precharge Time 60 70
trp DT Precharge Time 20 30
trsp RAS to First SC Delay Time (Read Transfer) 80 100
tasp Column Address to First SC Delay Time 45 50
(Read Transfer)
teso CAS to First SC Delay Time (Read Transfer) 25 25
tysy Last SC to DT Lead Time 5 5
(Real Time Read Transfer)
trsp DT to First SC Delay Time (Read Transfer) 15 15
tsRs Last SC to RAS Set-Up Time (Serial Input) 30 30
tsro RAS to First SC Delay Time (Serial Input) 25 25
tsop RAS to Serial Input Delay Time 50 50
tspz Serial Output Buffer Turn - off Delay from RAS 10 50 10 50 10
(Pseudo Write Transfer)
tscc SC Cycle Time 30 30 ns
tsc SC Pulse Width (SC High Time) 10 10
tscp SC Precharge Time (SC Low Time) 10 10
tsca Access Time from SC 25 25 9
tson Serial Output Hold Time from SC S
tsps Serial Input Set-Up Time 0 0
tspH Serial Input Hold Time 15 15
tsEA Access Time from SE 25 25 9
tse SE Pulse Width 25 25
tsep SE Precharge Time 25 25
tsez Serial Output Buffer Turn - off Delay from SE 0 20 0 20 10
tsze Serial Input to SE Delay Time 0 0
tszs Serial Input to First SC Delay Time 0 0
tsws Serial Write Enable Set-Up Time 0 0
tswH Serial Write Enable Hold Time 15 15
tswis Serial Write Disable Set-Up Time 0 0
tswin Serial Write Disable Hold Time 15 15
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NOTES :

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause

permanent damage to the device.
2. All voltage are referenced to Vss.
3. These parameters depend on cycle rate.

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

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

6. AC measurements assume tr=>5ns.

7. VIH(min) and VIL(max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between Vig and ViL. :

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

9. SAM port outputs are measured with a load equivalent to 1 TTL load and 30pF.
Dour reference levels : Vou/VorL=2.0V/0.8V.

10. tOFF (max), tOEZ(max), 'SDZ(max) and tSEZ(max.) define the time at which the outputs
achieve the open circuit condition and are not referenced to output voltage levels.

11. Either trcH or tRry must be satisfied for a read cycles.

12. 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.

13.  twcs, tRWD, tcwp and tAwp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcS= twcCs (min), the cycle is an
early write cycles and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; If tRWD=tRWD (min), tCWD= tCWD (min) and tAWD= tAWD (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.

14. Operation within the tRCD (max.) limit insures that tRAC (max.) can be met.
tRCD (max.) is specified as a reference point only: If trcp is greater than the specified
tRCD (max.) limit, then access time is controlled by tcac.

15. Operation within the tRAD (max.) limit insures that tRAC(max) can be met. tRAD (max.) is
specified as a reference point only: If tRAD is greater than the specified tRAD (max) limit,
then access time is controlled by taa.
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TIMING WAVEFORM

READ CYCLE

=
W

tre
tras trp
e tar o
Vi
e N / N
tes
terp trep tRsH teen
_ = t, .
V4 \\ CAS / N
ViL — / /
traD traL
o | (Lhap asc, tcau
Viy ROW COLUMN
Vie ADDRESS L ADDRESS p
tre
tres 1RRH <
|~ |~
Vig
Vie
1 X1, trHe
Vin
Vi
tn@
Vin
Vi teac torr
tan torz
trac
Vou F =
v OPEN 4 VALID DATA-OUT —
oL — A
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WRITE CYCLE (EARLY WRITE)

tras. I trp

5 tas }——

tesH

_trep tepn

_——y
tcre tRsH

= Wl S NN s e 2 Y o
tra

trap RAL
task | [Trap asc tean
Vin ROW 8 COLUMN
AO~AB ADDRESS }@i ADDRESS }
twsr tRwH twes twen
[ V|H ' twe
WB/WE *1
twer t
T CWL,
tn ﬁﬁgnl ‘ Tt |

oTIoE V! %}(—; i 000000

— IN z:[' Z% WM; D|ATA %; - DXAT/'K’-[I)N ///////////////
~W4”04OUT ng : ‘ - OPEN
V] : "H" or "L”

WM1 data: 0: Write Disable
1: Write Enable
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WRITE CYCLE (OE CONTROLLED WRITE)

tre
tras 1 trp
 Um _—-—-—-ﬂ\ tar lt—-——-—-,
RAS vy — - 4 \
tesH
tere tre trsH tepn
- 7 tcas p'a
S - \\ /
TAS v, / / \
traD traL
task | ipap tasc tean
Viy ROW i COLUMN
AO~AB %ADDRESS >@@ ADDRESS

-

]|
o
Iy
3
<
-~

twer

towr

« RWL >

BiiLIN t |
R e
vs, | Jany hi Mt
— W Z%‘W 00 K o Y
e ,
L our xgr: OPEN
/] : "H" or "L"
*1 WB/WE W1/101~W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write
WM1 data: 0: Write Disable

1: Write Enable

294



READ - MODIFY - WRITE CYCLE

Py
v

g
3

9
J
2
my

l___ IN
W1/101
~W4/104

L

ouT

ViH
Vi

Vih —

ViL

Vin
ViL

Vi
Vi

Vin
Vi

ViH
Vi

Vou
Vou
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trmw
tras 1 trp
___———--,\ tar }_——‘K
tesH
tcrp treD trRsH teen
& tcas P a
4 A / \_
trap
tean
t,
ASR ’t‘geH As(]
ROW r COLUMN
ADDRESS L ADDRESS p
tew
twsr | | trwm 1 tres tewo tcwt
15 <R 1
T e Now
trRwo |
1 trhs truH ! toen
letDz6, tps
tms tmg 1 toep tog
- VALID
_%jww a7
teac
tan toe
traC R -
- 4 VALID N
_ OPEN \DATA-OUTY
m . an or "Ln
*1 WB/WE W1/101~W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write
WM1 data: 0: Write Disable

1: Write Enable
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FAST PAGE MODE READ CYCLE

Wwi1/101
~Wa/104

l—OUT

trase tre_,
L t t
Viy —"'-—‘*\ AR PC /z—\L
ViL — -
tRSH
[‘CRP trep tcp tep teas teen
Vi — /r tRAD '\\ tcas Zr—_—\'\«————-—»tCAS ) ]"
o tCSH = 1 | RAL
CAH
tIA<5—';- fRar_ tagc tean tasc -~ tasc, |~ tcan
e S—
Vin ROW coL.. W f coL. COL.
Vie X A A Y . N ADD.n t
e
— ~_Ji 1| trcs | JtRRY
1
Viy
ViL
Vi /;/
<+ tepa tcra
ViH
Vip toea| ftore toea| | tore loea torr
t <>
tan CAC torz teag oEz . teac toez
trac taa AA
— i N """
Vou OPEN doata-out DATA-OUT DATA-OUTf
VoL — X 1 4_ 2 X n__A
% L wyon
///% :“H" or "L
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FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

trasp tRp

tep tRsH 1o teen

teas 1,
eAS VM X cAS /
A Vi — \ /|

T
tcaH RAL
=
tasc tean,
. COL. COL.
A . h ADD. 2 X ADD.n
1, twen twe
twsk = twes) | <
WEB/WE x:r . twe typ
tewr towt |
> | 1 | trwi |

——an. .

t than toH N tou
MS |<——-> - 22y - ls-» -
N ViH THE WM DATA-IN DATA-IN DATA-IN
I ViL —/X_DATA 1 A 2 p n

A0~A8

w1/101 | o |
~W4/104
L _our VYon OPEN
VoL —
P L epgn wy o
//////A :"H” or "L
*1 WB/WE W1/101~W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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FAST PAGE MODE READ - MODIFY - WRITE CYCLE

trasp
tar trp
| >
RAS Vin —-'—1\ tesh
VL —
tprMw trsH
tRen tS§ tg
. tcas *ﬂ t, E teas an :7""" —
Vi CAS
- v \t ASG \ ) ASG, \* towt
tase , | _|t8aH lea | towr | tcag tow teany i awL
Vin " ROW " coL. - coL. coL. 7
AO~AB }( ADD. X ADD. 1 |_ADD. 2 ADD. n
tws, <> traL
=L RUyH twe twe, twe
IR VT N yr 4
%(. 1 tewn tewn tewn
B/WE ViL \ . \ \
trus truulyl
| " | " "
v i J J
DT/OE v, _: /
MM, _ 1328 oH i, D5 o} 2 tps, .
tms I Sinzc toep| | ; ton P toE D f toen, || OH
< A== DzC o
NI it D e s Tl e Y
I— [ \D: ltoea, Vi OEA, N OEA
teag z teag | toz teag | |logz
W1/101
~W4/104 taa taa tan
- e — l—
L— our & Ea {aomsp )
oL — trac |
W : NHN or nLn
*1 WB/WE W1/101~W4/104 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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RAS ONLY REFRESH CYCLE

tras | tgp

——]
Vi =
&S vy, N \
terp tgr’c| TSE;
: W

tAsr tgan

o o TP e WK

wwe
oTioE ! %F: (u

W1/101 Vo —
~W4/104 Vo —

OPEN

V7] : "H" or "L”
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CAS BEFORE RAS REFRESH CYCLE

RP trp
|
Vi — X tras . L
RAS Vi — / trpC \_r \

O, Vo
" 00

////////////////////////////////////////////////////////////////

W1/101 Vou — K
~W4/108 Vo — s OPEN

CAS

3

W8/

DT/0E

<<
I

Note : AO-A8 = Don't Care ("H” or "L") V] :"H" or "L”
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HIDDEN REFRESH CYCLE

tre tre

ms ol N N /N /l‘ N
1 tere treo _tRsy « tCHR teen
o A N =7
o | [Tl e
ao~as W M Rbness PN Soones
trRH ‘. trwH
e e e
m
e Lz
|20, N | toea ?_tg:j)
AT ng: > { VALID DATA-OUT S —

X
\
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READ TRANSFER CYCLE (Previous Transfer is WRITE TRANSFER CYCLE)

tras

| trp
B 1
— Vi AR
RAS ' _ N /l \
tesH
ter treD trsH i tepn |
_ ~ .
s UM / \ - cas / /'r 1\_
RAD £ :RAL
_tasr | trAH | tasc | CAH
n I
AO~A8 z:t‘ ROW ADDRESS }@(FSAMSTARTADDRESSW
AO~AS : TAP

tas
! tes

W/ %Aﬁ_’ K i
. <tns '

D
D

W1/101 Vou
~W4/104 Vo — 14

s
Isc

tisp C
tsrs tscp s tscp
Vin y 3 el o . A y
SC vy / \ Inhibit Rising Transient /
1,

tse It

SZS
||
%

— NI N

SI01 | tsoy
~S104 |
L Vou VALID
OUT o - DATA-OUT

ote I

7] : "H" or "L"

;
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REAL TIME READ TRANSFER CYCLE

tre
tras | trp

tesH
trcD trsH 1,

\\ teas / j

tral

7
NS R im0 G

]
A7

we nIF || N
—- %@’ -

W1/101 Vou
~W4/104 Vo

H
sC Vi

H
Ny T OPEN

- tsca Isca
=
L— our 38[*: >< DA\{IQ\':I(')JUT XVDA\Q'?‘A':I(?UT D/-Q/T/;\Alzl(l)DUT DAYT/}AL-IODUT XL DAYTAAL-IcIJDUT
Previous Row Data ; New Row Data

Note : SE = V.

N
\
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PSEUDO WRITE TRANSFER CYCLE

tre
tra trp
. t | pr—
Ve — AR
RAS v, _ \ /] N\
tesh
terp taci trsH | tep "
Vi — F \ teas / ﬂ"
TAS vy, _ /
traD traL
tasr tRAH Tasc tcan
AO~A8 Vi ROW ADDRESS SAM START ADDRESS
VIL "
AO0~A8: TAP
1,

—swaywy = =

t

y—_— %&’ s~ @

N OPEN

tscc

S (B

]
tsrs
SC Viw / Inhibit Rising Transient /
Vie — * 9 N
S

1 tsws

<t | | e, v
. 7( N

S0z _ SDS SDH

tsez I
N VALID
— v - | DATA-IN
SCA |
SIO1 !
~Sl04 H
[ Vou = VALID VALD K
OUT  yo. —  DATA-QUT DATA-OUT) OPEN
1
<tsor |
] ]
Serial Output Data «-——5 :’——-—» Serial Input Data

m : "H" or "L"
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WRITE TRANSFER CYCLE

trp
vy — 1 J—
RAS vy — r\ /| \
tes
tcrp tRe trRsH i tepn
Vih — A \ teas / ]‘
CAS Vi —/ \
trap tral
tasr traH Tasg tcan
'

A0~A8 : TAP

e %‘_’ s @ @
b

Y

) OPEN

L —
P t5r tscc

sc " |/‘F | N Inhibit Rising Transient \L /|
tesn, | | taen tovs
s w2\ Vi

e N R T T
~S'llcl out xOH: ? OPEN |

Row Data ! 1

] R or L
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SERIAL READ CYCLE (SE=Viyj)

=xe VYm —

R ViL — *
trus, trHH
B

v

BT/OF VM
DT/0OE Vi
5CC SCC tscc SCC |
tsc tsc tsc | tsc | tsc |
Vip — 0 -
or | | tsca G | tsca TTdh' | tsea sop! | tsca "Gch ' | tsea "sap
lsoy Ison Isoy lson tson
SI01 Vou — VALID x‘ VALID x VALID ’X‘ VALID ’x VALID x VALID
~S104 Vo — DATA-OQUT DATA-OUT . DATA-OUT L. DATA-OUT DATA-OUT L DATA-OUT
Note : SE= V. 7////A PTHTor "L

SERIAL READ CYCLE (SE Controlled Qutputs)

|
= Viu /
R ViL — -
trHs
<

1%

DT/OE
tscc tscc tscc tscc tscc |
tsc tsc Isc tsc ‘ tsc
Viu — A A Y, A A
sc gl _‘_\’(__,r/ \
I <—>
e tscr tgp | U5CP scp Ttsep tscp
Vip — Jr
3E
ViL — / \
tSZ_E
Vi —
Ny
i —
SI01 < tsca, @ tsca, t
~S104 tson SEZ

tsea
t tsca tsoy oy
I_ Vou — VALID “KA" VALID VALID " VALID "~ VALID
OouT yo >< bATAGUT X DATAGUT p— opeN DATA-OUT xr DATA-OUT XQATA-OUT
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SERIAL WRITE CYCLE SE=Vi1)

RAS VMW T
Vit — e
trns, THH,
|~ |
DT/OE VM 4
DT/OE Vi

sCC
tsc tse tsc_, tsc tsc

L
1 B e
Vi — - a
SC
Vi —'—‘L/ tspH / tspH V tsoH / tsoH V tsoH
t TS s tscp ! T iscp s Tsep '

tscp ? tscp

SDS tsos tsps tsps tso

SI01 vy — VALID Y, VALID VALD VALID " VALID
~SI04 Vi — A DATA-IN LX7N DATA-IN L7\ DATA-IN 7N DATA-IN £X7/X DATA-IN

Note : SE= vy, 077 :"n” or "L

H )
n
tscc tscc tscc tsce tscc |
<lse | Jsc, |sc, <ls6 <s¢,
Viy — tscp . 7 tscp tsep | 7 tscp 7 tscp_ tscp
sc / / <~/ /
ViL —
. —\:-; tswin tswin
tsws, tsep tsws tsep tswi
— Vi — | tswh, | Fi‘ﬂ’s
SE vy / R / \
[ tswis tswis =
tse t. tse
tsps Ispy tsps oJLson tsps, tspH,
N Viy VALID VALID ' VALID
— Vi DATA-IN DATA-IN | DATA-IN
Sto1
~Si04
L our vou OPEN
oL —
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PIN FUNCTION
ADDRESS INPUTS : Ag~ Ag

The 18 address bits required to decode 4 bits of the 1,048,576 cell locations within the dynamic
RAM memory array of the TC524256BJ/BZ/BFT/BTR 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 nine 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. TAS 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 output enable control. When the
DT/OE is “low” at the 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 input is 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 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 RAS, the data is transferred from
SAM to RAM (write transfer).
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WRITE MASK DATA /DATA INPUT AND OUTPUT : W1/I01~W4/104

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
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 tgsca from the rising edge of
SC. The serial clock SC also increments the 9-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 read transfer cycle.
When the pointer reaches the most significant address location (decimal 511), the next SC clock
will place it at the least significant address location (decimal 0).

The serial clock SC must be held at a constant Vig or Vj, level during read transfer /pseudo
write transfer/write transfer 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 : S&

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”.

SERIAL INPUT/OUTPUT : SIO1~SI04

Serial input and serial 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 subsequent
write transfer cycle, the SAM remains in the input mode.
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OPERATION MODE

The RAM port and data transfer operating of the TC524256BJ/BZ/BFT/BTR are determined

Table 2 show the operation truth table and the functional truth table for a listing of all available

RAM port and transfer operation, respectively.

Table 1. Operation Truth Table

RAS falling edge Y

310

—_— ——— — Function
CAS DT/OE WB/WE SE
0 * * * CAS before RAS Refresh
1 0 0 0 Write Transfer
1 0 0 1 Pseudo Write Transfer
1 0 1 * Read Transfer
1 1 0 * Read / Write per Bit
1 1 1 * Read / Write
Table 2. Functional Truth Table
RAS Y} Address w/Iio Write Mask
Function TAs 1
CAS | DT/OF |WBAWE| SE [RAS L [oAS L |RAS L |wE Y WM
CAS before RAS Refresh 0 * * * * - * - -
Write Transfer 1 0 0 0 Row TAP * * -
Pseudo Write Transfer 1 0o 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 -
*:“0" or “1” , TAP : SAM start address , — : not used
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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 cycle during a single active RAS cycle. During a fast page
cycle, the RAS signal may be maintained active for a period up to 100 wuseconds. 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 “RAS-Only” cycle.

CAS-BEFORE-RAS REFRESH

The TC524256BJ /BZ/BFT /BTR also offers an internal-refresh function. When CAS is held
“low” for a specified period (tcsr) before RAS goes “low”, an internal refresh address counter and
on-chip refresh control clock generators are enabled and an internal refresh operation takes place.
When the refresh operation is completed, the internal refresh address counter is automatically
incremented in preparation for the next CAS-before-RAS cycle. For successive CAS-before-RAS
refresh cycle, CAS can remain “low” while cycling RAS.

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).

«<——— Memory Cycle —>|<——— Refresh Cycle —>|<— Refresh Cycle ——>
RAS | \ / l \ / | \ / l

CAS ——_\ f
W1ISIOI
Ww4/104

Valid Data Output

Figure 1. Hidden Refresh Cycle
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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; /105 pins is latched onto
the write-mask register (WM1). When a “0” is sensed on any of the Wj/IO; pins, their
corresponding write circuits are disabled and new data will not be written. When a “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.

Table 3. Truth table for write-per-bit function

At the falling edge of RAS
Function
CAS DT/OE | WB/WE | Wi/10; (i=1~4)
H H H * Write Enable
1 Write Enable
H H L
0 Write Mask

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

CRT Display
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L4[e[e][e][e][e][e][o][e)
(el ][e)[e)[e][e][e}[e)[e)

o
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o
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Olo[0]0[0[0] 8|00
OKAC[0[0[0[0]0]0

[e]e][e)[e][e][e)[e][e][e]
OlQlojojojo]ololo

(]
o
[€]
]
[©}
o
[
[¢]
o

Ol0oj0|e[0[0|0]0]0
~_]olojo]e|e[o[o[0[0

[¢]
[¢)
[
[0
[]
o
Qo
o

Ojeje|ee(e|e[0]O

W1 710, Mask

W2/10: v OO wres OO, oeo

W3 /103 A M B E—
No Write (Masked)

Was108 T OO e 00000007
® T 1" Werite

————————— No Write (Masked!
1 Write rite (Masked)

T Wi/10;=L : Write Mask
W;/10;=H : Write

Figure 2. Write-per-bit timing cycle Figure 3. Corresponding bit-map
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SAM PORT OPERATION

The TC524256BJ/BZ/BFT/BTR is provided with a 512 words by 4bits 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 transfer/write transfer / 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 a read transfer (RAM—SAM) has been
performed. The data is shifted out of the SAM port starting at any of the 512 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

DD e —— e 5o 5}~
C |

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 operatiori 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 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
TAS. The truth table for single register mode SAM operation is shown in Table 4.

313



TC524256B)/BZ/BFT/BTR-80,-10

Table 4. Truth Table for SAM Port Operation

SAM PORT DT/OE at the -
OPERATION falling edge of RAS s¢ SE FUNCTION Preceded by a
L Enable Serial Read }
Serial Output Mode J—L H Disable Serial Read Read Transfer
L Enable Serial Write
serial Input Mode H JL H Disable Serial Write Write Transfer
L Enable Serial Write
Serial Input Mode _I—l__ " Disable Serial Yrite Pseudo Write Transfer

REFRESH

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

DATA TRANSFER OPERATION

The TC524256BJ/BZ / BFT /BTR features the internal bidirectional data transfer capability

between RAM and the SAM, as shown in Figure 4. During a transfer, 512 words by 4 bits of data

can be loaded from RAM to SAM (Read Transfer) or from SAM to RAM (Write Transfer).

512 columns

512 512x512x4
rows Memory Cell Array

0
L 512x4 K;‘)

Figure 4. Data Transfer
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As shown in Table 5, the TC524256BJ/BZ / BFT / BTR supports 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 TAS, 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 Ag~Ag select one of the 512 rows of the
memory array to or from which data will be transferred and the column address Ag~Ag select 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.

Table 5. Transfer Modes

at the falling edge of RA
Transfer Mode Transfer Direction | Transfer Bit SAM Port Mode
TAS | DT/OE |WB/WE| SE
H L H * Read Transfer RAM — SAM 512x4 Input — Output
H L L L | Write Transfer SAM — RAM 512x4 ‘Output — Input
H L L H pseudo Write Transfer - - Output — Input

* . “H” or “L”

READ TRANSFER CYCLE

A read transfer consists of loading a selected row of data from the RAM array into the SAM
register. A read transfer is invoked by holding TAS “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 read transfer operation.
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Ao~Ag

SAM Start Address ON
{] SI01~a
OFF
DR 2999 [::>
SAM P Serial Read
[T /I
£ - < Se1ected Row
H 512x512x 4 bits
« Memory Cell Array

Figure 5. Block Diagram for 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 Vip, or Viy, after the SC high time has been satisfied. A rising edge of the SC
clock must not occur until after the specified delay trsp from the rising edge of DT/OE, as shown

in Figure 6.

/ H AW /A
mnow Y22 __sAm start m
22272722222 2772227277772 77 7
W / T

\ / : \_Inhibit Rising Transition W / \\ / \\__

{ Dout X

Figure 6. Read Transfer Timing

In a real time read transfer cycle (which is preceded by another read transfer cycle), the

previous row data appears on the SIO lines until the DT/OE signal goes “high” and the serial

access time tgca for the following serial clock is satisfied.

This feature allows for the first bit of

the new row of data to appear on the serial output as soon as the last bit of the previous row has

been strobed without any timing loss.
of DT/OE must be synchronized with RAS, CAS and the subsequent rising edge of SC (trTH,

To make this continuous data flow possible, the rising edge

tcTH,

and tTsL/trsp must be satisfied), as shown in Figure 7.

The timing restriction trgy,/trsp are 5ns min/15ns min.
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 EEAE— tRTH ———»I
@S/ " \ /A

Ao~As

St G G — — D —

Previous Row Data —>i-«—New Row Data

Figure 7. Real Time Read Transfer

WRITE TRANSFER CYCLE

A write transfer cycle consist of loading the content 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 Joaded 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/ OF “low”, WB/WE “low” and SE “low” at the
falling edge of RAS.
Figure 8 and 9 show the timing diagram and block diagram for write transfer operations,

respectively.

w

CAS / H \ [
Aot ) o SO SR Star

WEIWE -

w

m

W2 L

DT/O

my

W1/1091~W4 /104 -
T I T

sc /T \___/ T \__inhibit Rising Transition \ T\ /
S104~5104 Data InX Data In ) {Data in X Datain X

isrp,

Figure 8. Write Transfer Timing
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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 ;;he 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.

SAM Start Address S101~5104

Ao~Ag
<— Selected
Row

512x 512 x 4bits
Memory Cell Array

Row Decoder

Figure 9. Block Diagram for Write Transfer Operation

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 ViL or Vi during the RAS cycle. A rising edge of the
SC clock is only allowed after the specified delay tsrp from the rising edge of RAS, at which time

a new row of data can be written in the serial register.

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.
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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 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 address is incremented by cycling the serial clock
SC from the starting location to the last location in the register (address 511) and wraps around to
the least significant address location. The SAM address is incremented as long as SC is clocked.

Vee "—'/Pause Dummy Read P\ﬁ#&o
(2004s) Cycle Transfer Transfer
I—HI—A‘_\ f_‘A—_ﬁ o A}

sc L N ) AR ] O

Serial Output Serial
Input

4 511 -
Devices (1)

SAM
Pointer H
.......... ' ‘/ Reset/SetSAM .
Reset/Set SAM pointer \ /
0 pointer 3

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.

TRANSFER OPERATION WITHOUT CAS

During all transfer cycles, the CAS input clock must be cycled, so that the column address 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  — \ /A
Proper
CAS j \ / Transfer
Cycle
Address 77777778 _Row YOZZZK___SAM start X777/
RAS T —
TAS Not
Allowed

Address 777X Row Y7777 777 77

READ TRANSFER CYCLE AFTER READ TRANSFER CYCLE

Another read transfer may be performed following the read transfer provided that a minimum
delay of 30ns from the rising edge of the first clock SC is satisfied (Refer to the illustration shown

below).
RAS —  \___ / N s
CAS __/ \__/
DT/0E \ / e
5 J A I
" .
Transfer Operation 130ns;
:(—):
1
Next Transfer ! L
Not Allowed ! Next Transfer Operation is allowed.
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POWER-UP

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

INITIAL STATE AFTER POWER-UP

When power is achieved with RAS, CAS, DT/OE and WB/WE held “high”, the internal state
of the TC524256BJ /BZ/BFT/BTR 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 useconds 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

WM1 Register Write Enable

TAP pointer Invalid
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INTRODUCTION

We continually venture at the leading edge of technology so that
we may develop and offer to you a diverse array of semicon-
ductor memory products which may be used in many commercial
and industrial applications. At this time, we offer three data books;
“MOS-Memory Dynamic RAM and Module”, “MOS-Memory
Video RAM and Static RAM” and “MOS-Memory ROM”.
Particularly, this data book is “MOS-Memory Video RAM and
Static RAM” edition.

These data books represent our current culminations of electrical
characteristics, timing waveforms and package data for our line
of semiconductor memory products.

We hope this information will be very useful for you.
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Unit in mm
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