SILICON GATE CMOS DIGITAL INTEGRATED CIRCUIT

TC524259B)/BZ/BFT/BTR-80,-10

TENTATIVE DATA

262, 144WORDS x 4BITS MULTIPORT DRAM

DESCRIPTION

The TC524259BJ /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 TC524259BJ/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, In addition to the conventional multiport video RAM operating modes, the TC524259BJ / BZ
/BFT/BTR features the block write functions on the RAM port and a split register data transfer
capability on the SAM port. The TC524259BJ/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
ITEM TC524259B)/BZ/BFT/BTR | ® Organization
—80 ~10 RAM Port : 262,144words X 4bits
trac  RAS Access Time (Max.) 80ns 100ns Py RAISV[AID;{)EO” : 512words X 4bits
tcac  CAS Access Time (Max.) 25ns 25ns Fag% Page Mode, Read - Modify - Write
taa Column Address Access Time (Max.) 45ns 50ns CAS before RAS Refresh, Hidden Refresh
Cocle Time (Vi 0 180 RAS only Refresh, Write per Bit 1&2
tre  Cycle Time (Min.) 150ns ns Block Write , Block Write (Mask 1&2)
tpc _Page Mode Cycle Time (Min.) 50ns 55ns SAE[{I%refresh cycles/8ms
t ial Access Time (Max. 25 ® Port . . .
SCA Serfa ceess Ime (, ax.) 25ns ne High Speed Serial Read/Write Capability
tscc_ Serial Cycle time (Min.) 30ns 30ns 512 Tap Locations
lccr  RAM Operating Current 85mA 70mA Full Sq:atig,Regi.ster
(SAM : Standby) e RAM-SAM Bidirectional Transfer
: - Read / Write / Pseudo Write Transfer
lccaa SAM Operating Current 50mA SOmA Real Time Read Transfer
(RAM : Standby) P iplit Read Transfer
° ackage
lecz  Standby Current 10mA 10mA TCE24259BJ 80J28 - P - 400
e Single power supply of 5V £10% with a built-in TC524259B%Z ZIP28 - P - 400
VBB generator TC524259BFT TSOP28 - P - 400
e All inputs and outputs : TTL Compatible TC524259BTR TSOP28 - P - 400A
PIN NAME PIN CONNECTION (TOP VIEW)
AO0~A8 Address inputs
RAS Row Address Strobe TC5242598B) TC524259B7Z TC524259 BFT TC524259BTR
CAS Column Address Strobe
= o Fa =} S}, sc
DT /OE Data Transfer/Output sc g1 28 Vs DSF E-4r 51 w303 scf7 28[Vss Vss 2a 70
Enable sio1 E 2 27{Jsioa  Wanos :-_3-'.53:;_ a3 sio1 [2 27 si0a 5108 [|57 [ SI00
R e - - - sio2 3 26 I 5103 $103 E2HEET (6, sio2 [[3 26 [Isi03 5103 [log . 313192
WB /WE Write per Bit/Write 5TioE a 25 éE VSS :g;"EBE sc oToE Qa 25[1se SE [|5 4[] DV/OE
Enable winor s 2aJwanos 390 ESIFEY (o,  winor s 24 [Jwanoa Wa04 [Jo4 s ) WNOD
DSF Special Function w202 6 23 wanos DTOE LLUFs o wanoz D6 23 wanos W03 [1o3 6 ) V2102
Control WBAWE E 722 jDSF w2102 :g:,"‘jg: were Wewe 07 22{Josr OSF 155 7 [] WB/WE
= - nc s 21 JTAS NC b2t Ras ne Js  210cas CAs [}ay g [INC
W1/101~Wa4/ | Write Mask / Data IN, 7o 20D s s [T0eog 7as [[s 20 Jasr QSF [1o0 g [IRAS
104 our a8 10 19 a0 AS EOIred as [l 10 1900 a0 A0 [l19 101 A8
SC Serial Clock a6 [ 11 18 A Vee p2UFST 45 as 11 1A At [lg 11 [ AS
SE Serial Enable AS E 27 %AZ A3 2SI a2 as (2 170 a2 A2 17 12 [IAS
- as 13 16 a3 Al p&ure as[f13 160 a3 A3 [l 130A4
SID1~5104 | Serial Input/Qutput nAe] A0
Vee 012 0 a7 QsF e ¢ O 1sar A7 v,
QSF Special Flag Output € I B CAS Vee ¥ G 1 p e
Vee/ Vss Power (5V)/ Ground
N.C. No Connection
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BLOCK DIAGRAM

W1/101~wW4/104 I“-‘ IE S101~SI04
? 9 9 % T P ? 9 9
i 1 EEEE S vk I 31
SERIAL OUTPUT SERIAL INPUT
OUTPUT BUFFER INPUT BUFFER TIMING GENERATOR BUFPER BUFFER
i 4 4
A l
BLOCK
WRITE
CONTROL 2 COLOR
REGISTER .
(abit)
_ WM
WRITE WRITE-PER <: RECIER .
CONTROL BIT (abit)
TRANSFER L
.__—_.J4 CONTROL
4 N
A
| - r%__l_
I I LT I 1 | 1
 —— C g T
w
w o
S § =2
—_—
o -4 - ~ @
a |z | & 2w
-4
8| = 512x512x4 - @
) —
w o —
o |3 [512 CELL —
2
w V,
S |2 ARRAY =N _5 «
= w g © +
S| . T
| ¥ z3 i
L [ w
=1 = QsF [>—oqsF
Open
e 2 T o
9 L1l SERIAL ADDRESS
ROW DECODER COUNTER (9bits)
[ Tol
COLUMN ADDRESS ROW ADDRESS <: REFRESH
BUFFER (9bits) BUFFER (9bits) COUNTER Vee Vss

AO~AB
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ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT NOTE
Vine Vourt Input Output Voltage -1.0~7.0 \ 1
Vee Power Supply Voltage -1.0~7.0 " 1
Torr Operating Temperature 0~70 °C 1
TstG Storage Temperature - 55~150 °C 1
TsoLperR 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)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vee Power Supply Voltage 4.5 5.0 5.5 \2 2
Vin Input High Voltage 24 - 6.5 \ 2
ViL Input Low Voltage -1.0 - 0.8 \ 2
CAPACITANCE (Vcc =5V, f=1MHz, Ta=25°C)
SYMBOL PARAMETER MIN. MAX. UNIT
G Input Capacitance - 7
Co Input/ Output Capacitance - 9 pF
Co Output Capacitance (QSF) - 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)

TC5242598)/BZ /BFT/BTR-80 |TC524259B)/BZ /BFT/BTR-10

ITEM (RAM PORT] SAM PORT | SYMBOL UNIT | NOTE
¢ ) M PO MIN. MAX. MIN. MAX.
OPERATING CURRENT Standby lect - 85 - 70 3,4
( RAS, TAS Cycling
tre = tre Min. Active lccia - 125 - 110 3,4
STANDBY CURRENT Standby lcc2 - 10 - 10
(RAS, TAS = V)
Active lccan - 50 - 50 3,4
RAS ONLY REFRESH CURRENT Standby lees - 85 - 70 3.4
RAS Cycling, CAS=Vyy i
tre = tre min. Active | lecaa - 125 - 110 3,4
PAGE MODE CURRENT Standby leca - 75 - 60 3,4
(RAS:V"_, CAS Cycling )
tpc =tpc min. Active lecan - 115 - 100 3,4
mA
CAS BEFORE RAS REFRESH CURRENT Standby lees - 85 - 70 3,4
( RAS Cycling, CAS Before RAS) -
tpe = tre Min. Active | lccsa - 125 - 110 3,4
DATA TRANSFER CURRENT Standby lcce - 105 - 90 3,4
RAS, TAS Cycling -
tre = tre min. Active | lccea - 145 - 130 3,4
BLOCK WRITE CURRENT Standby | Iccs - 95 - 80 3,4
RAS, TAS Cycling)
(ch=1Rc min. Active | lccaa - 135 - 120 3,4
ITEM SYMBOL MIN. MAX. UNIT NOTE
INPUT LEAKAGE CURRENT hw _10 10 VA

OV=Vin=6.5V, All other pins not under test=0V

OUTPUT LEAKAGE CURRENT

i low -10 10 uA
OV =Vgpyr=5.5V, Output Disable
OUTPUT "H" LEVEL VOLTAGE Vo 24 _ v
lour= - 2mA
T wyw
OUTPUT "L” LEVEL VOLTAGE Vou _ 0.4 v
lout =2mA
OUTPUT “L" LEVEL VOLTA
uTPU OLTAGE (QSF) Vor (QSF) _ 04 v

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

TC5242598B)/BZ/BFT/BTR-80 [TC5242598)/BZ/BFT/BTR-10

SYMBOL PARAMETER VI, MAX N MAX. UNIT | NOTE
tre Random Read or Write Cycle Time 150 180
trmw Read - Modify - Write Cycle Time 195 235
tec Fast Page Mode Cycle Time 50 55
teruw | P25t Page Mode Read - Modify - Write Cycle 90 100

Time
trac Access Time from RAS 80 100 8,14
tan Access Time from Column Address 45 50 8,14
tcac Access Time from CAS 25 25 8,15
tepra Access Time from CAS Precharge 45 50 8,15
torF Output Buffer Turn - Off Delay 20 0 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
tesH CAS Hold Time 80 100 ns
teas CAS Pulse Width 25 10000 25 10000
treD RAS to TAS Delay Time 20 55 20 75 14
traD RAS to Column Address Delay Time 15 35 15 50 14
traL Column Address to RAS Lead Time 45 50
tere CAS to RAS Precharge Time 10 10
tepn CAS Precharge Time 10 10
tep 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
tean Column Address Hold Time 15 15
tar Column Address Hold Time referenced to RAS 55 70
tres Read Command Set-Up Time 0 0
trReH Read Command Hold Time 0 0 "
tRRH Read Command Hold Time referenced to RAS 0 0 "
twcH 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
tow Write Command to CAS Lead Time 20 25
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SYMBOL PARAMETER TC5242598B)/BZ/BFT/BTR-80 |TC524259BJ/BZ/BFT/BRE-10 unit [ noTe
MIN. MAX. MIN. MAX.
tos Data Set-Up Time 0 0 12
toH 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
tawp 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 OF 20 25
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
trou RAS Hold Time referenced to OF 15 15
tesr CAS Set- Up Time for CAS Before RAS Cycle 10 10
teHr CAS Hold Time for CAS Before RAS Cycle 10 10
trpC RAS Precharge to CAS Active Time 0 0
tReF Refresh Period 8 8 ms
twsr WB Set-Up Time 0 0
tRwH WB Hold Time 15 15
tesr DSF Set- UP Time referenced to RAS 0 0
trrH DSF Hold Time referenced to RAS (1) 15 15
trHR DSF Hold Time referenced to RAS (2) 55 70
tesc DSF Set-Up Time referenced to CAS 0 0
terH DSF Hold Time referenc~d to CAS 15 15
tms Write - Per - Bit Mask Data Set- Up Time 0 0 ns
tmn Write - Per - Bit Mask Data Hold Time 15 15
trns DT High Set- Up Time 0 0
i DT High Hold Time 15 15
tres BT Low Set-Up Time 0 0
trin BT Low Hold Time 15 10000 15 10000
RTH 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 CAS 25 25
(Real Time Read Transfer)
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TC5242598) /BZ /BFT/BTR-80 |TC524259B)/BZ/BFT/BTR-10
SYMBOL PARAMETER MIN VIAX. MIN. VIAX. UNIT | NOTE
tesr SE Set-Up Time referenced to RAS 0 0
tREH SE Hold Time referenced to RAS 15 15
trrp DT to RAS Precharge Time 60 70
trp DT Precharge Time 20 30
trsD RAS to First SC Delay Time (Read Transfer) 80 100
tasD Column Address to First SC Delay Time 45 50
(Read Transfer)
teso CAS to First SC Delay Time (Read Transfer) 25 25
trsL Last SC to DT Lead Time 5 5
(Real Time Read Transfer)
trso DT to First SC Delay Time (Read Transfer) 15 15
tsrs Last SC to RAS Set-Up Time (Serial Input) 30 30
tsrD RAS to First SC Delay Time (Serial Input) 25 25
tsoo 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 5 5
tsps Serial Input Set-Up Time 0 0
tsoH 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
tswiH Serial Write Disable Hold Time 15 15
ts7s Split Transfer Set-Up Time 30 30
tsTH Split Transfer Hold Time 30 30
tsqo SC - QSF Delay Time 60 60 16
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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 Vgs.
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 Viyg and ViL.

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

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

10.  tOFF (max.) s tOEZ(max), tSDZ(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. Ei*her trcy 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.  twes, tRWD, tcwp and tAwp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcS=twCsS(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 tpcp 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.

16.  This parameter measurement assumes Pull up resister = 820Q.
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TIMING WAVEFORM

msow TN t - /] —
TAS x:f :__/ t \\ : teas / /.; \—
tasr MR tasc ts:::
Ao~as M %{:zg\gmss )@L ADDRESS 2
st ' L @777/
— ™ W t Toac ) Tore

~W4/104 tRac

Vou — o 3
1 ouT Vg':* OPEN <\_ VALID DATA-OUT >—
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WRITE CYCLE (EARLY WRITE)

tre
tras | 1rp
— taR
== VIH
RAS Vie — X
tesH
cre treo trsH tepn
t

Vi — 3 cAS r
3 VIH \\ \

Lo— /

trat

task | |Tpap lasc tean
ViH ROW 8 COLUMN R
AO~A8 ADDRESS o ADDRESS
t t
WsR || trwH wes twen
Vin . 3 twp
VL —
¢ < t tweg towt
[T [T | tRwi )

—+
o
>
(=

g
3

p

Vin
Vie

9
N
2

tEHR
trsg || lrey tesc tcrn

o V' N1 Y
. :%f o ] ey, @

W1/101 l tour

p

0

~W4/104 |
L— our xg:‘: OPEN
m ¢ "H” or "L"
*1 WB/WE | *2 DSF | *3 W1/101 ~ W4/104 Cycle
0 WM1 data Write per bit 1 (New Mask Mode)
° 1 Don’t Care Write per bit2 (Old Mask Mode)
1 0 Don't Care Normal Write (No Mask Mode)

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

A0~AS8

1

RC

t

RAS

t

N —
wr ~ A

%mm 7

- L DRV 'W’

sk | |trest | tesc tcm

w R~
P W N
oo m L HT or "L”
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READ - MODIFY - WRITE CYCLE

trvw
tras <tBE 5

— tar

tesu
tcrp treD tRsH tepn

N t NS /| /
tasr E{lu_ﬂg_—’

paL
Vin ROW
AO~A8 v ADDRESS %
1 1
wsR | ftawh 1 tres towo trwi |
— — V
et DX KT e
trwp

™

tcan

r COLUMN
ADDRESS

| ttHs trHH | toEH l
| p—
\%
i % X070
L tEHR
tEsR tRFH tesc tern
Vig .
DSF i _%{ 2
letnzg, DS,
1, t, to
&» LM—H> r tpzo <9£D
Vi — VALID
— W Do e BN
1,
W1/101 tan - toe
~W4/104 trac =
| Vou — 4 VALD N
OUT o OPEN ATA-OUTY
L Lo wyn
/////A : "H” or "L
*1 WB/WE | *2 DSF | *3 W1/I01 ~W4/104 Cycle
0 WM1 data Write per bit 1 (New Mask Mode)
0
1 Don’t Care Write per bit 2 (Old Mask Mode)
1 0 Don’t Care Normal Write (No Mask Mode)

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

P
W

3

A0~A8

3
3

g
K
g
m

DSF

r——lN
W1/101
~W4/104

L——OUT

trasp tre_
Vin — tAR tpc /‘_K__-
Vie — \r
tRsH
e t
e treo tep tep teas | e |
Viy — TRAD \—\ tcas L‘—'\-\ teas t—'——\_\ K
ViL — t \ N
et 1, tRAL
CAH
t’Asn fRAH tasc tean tasc <> tasc tean
Vin ROW COL.. Iy COoL. cOL.
ViL ADD. N ABD1 M . ADD.2 . ADDn -
t trReH B
tres), -ﬁ»—]« A tres 0y tres |_tRRi
Vin
ViL —
trHs trum
[==
Viy 3
Viu
tesc
trsr 1 trsc. trsc |
- t, ! 1,
Vin — 4_&”_) tCFt“ terH] CFH|
VL
LFHR
tozo |J' ! tcpa tcpa
Vi
Vie toea| ftorr toea| | torr foea tore
teac tcac
K taa toeg toez
RAC taa
—_ ' N- s L
xgr OPEN { DATAOUT p—G DATAE-OUTX__
- p | { £
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FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

trASP
trp,
. L 1, tpc
Vi — ) AR
RAS i — N
't‘:”’ trep tep tep trsw |, teen
tcas tcas t,
Vi = <t — "\ CAS
TAS M traD \
VIL ~— tCSH \ N Z \r \c t /
traH tean | tean | T
tasr tasc tase CAH
AO~A8 Viy ROW COL. X COL. - COL.
ViL N ADD. ADD.1 1 N ADD.2 \_ADD.n
twer
t, tWCH | twen
twsr, RWH J<—twcs | twen twes | twes| <
-
Vie 7% -
t tewe towe CWL
ItTHS T”” | I tRwl !
BT/GE 3:3
FHR ¢ , terH
tReH trsc | FSC trsc 1
Vi = tery tCF
psE VK ?( %2
ViL
t
tvs ton ton
|
N VM *3 DATA-IN W "DATA-IN
Vi X A 9 n pa
WwW1/101 I tour
~W4/104
L_our Vou OPEN
VoL —
L T wy
/////A $"H" or "L
*1 WB/WE | *2 DSF | *3 W1/101 ~ W4/104 Cycle
0 WM1 data Write per bit 1 (New Mask Mode)
0
1 Don't Care Write per bit 2 (Old Mask Mode)
1 0 Don’t Care Normal Write (No Mask Mode)

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

trasP
tar trp
>
Vin — 3 tesy
s v N
trrRMW tRsH
— fee ki
=, teas teas 3 teas
Vin
S I at N—=
ASC ASG, " WL
tasg | _[t8aH foa | towe | teayy  towe, teany L
Vin - Row coL. " coL. coL.
AO~AB :}{rwo‘ xrADD,1 {_ ADD. 2 | ADD.n
twsg | 5t taaL
RWH tWP} twp| tWP(
—) - 4 -3
WB/WE x'” %( *1 y town \ tewp \ tewn, }i
L tRwD
trHs truy i
o 7 t Jr J J
RAH
DT/OE v, _7| J
tesR, tesc ' 1 tesc : tesc
teru FH o
ose v X %2 N T f
Viu I r 4
tvn | 1B2Q [ t I tos z _{tog
s Pl 1 tnzc togp toH toep|, | H{oidH togp) < tDH
Vi = 1 ~ I "to2c — ™ tpz¢]
IN O H *3 DATA- DATA- DATA’ }%
[———— VL — foea [ N1 toea | PN IN 2 — [toeal- IN'n
W1/101 feag| |togz] teag | [tosz, teag | |tosz
~W4/104 tan tan tan
— ouT Vo 2 DATA-D 2 DATA.[H 4 oata .
VoL — trac OuT 1 N\ OUT 2 \OUT n}f
> g g
V7] + H" or L
*1 WB/WE |*2 DSF| *3 W1/101 ~ W4/104 Cycle
0 WM1 data Write per bit 1 (New Mask Mode)
0
1 Don't Care Write per bit 2 (Old Mask Mode)
1 0 Don’t Care Normal Write (No Mask Mode)

WM1 data: 0: Write Disable
1: Write Enable
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RAS ONLY REFRESH CYCLE
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CAS BEFORE RAS REFRESH CYCLE

t,

o —F =
e T
ey T

o

torr
<—>
W1/101 Vou —
~W4/104 Vo — OPEN
ote Don’t Care ("H" or "L"

394



TC5242598B)/BZ/BFT/BTR-80,-10

HIDDEN REFRESH CYCLE

tre
tra,
AR
Viy
RAS Vi
treD tRsH
e ViH R \\‘
CAS vy \
traL

COLUMN "R/
i ADDRESS

- -

w1/101 Vou
~W4/104 Vo

|

VALID DATA-OUT

S
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LOAD MASK REGISTER CYCLE

ms :—;\ _ )’—: N
wr ST N T N
wawe U :%H B =
s g

. as W@

o5 | |« o |

"D R e M

wW1/101 " tour  tos | | ton (Delayed Write)
~W4/104 ' |
L

W 0 0N o M

(Early Write)
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LOAD COLOR REGISTER CYCLE
. tre
tras I trp
Vin —
RAS N / N
tcrp SH
N trep tRsH | tepn |
— 3 tcas
— V
XV \ _‘/ f 1\
t H

+ o towl
| W tﬁlﬂé 1
Vi = Twp
WB/WE _/%

tog

OT/OE " 7/7( teun = y///////////////////////////////
wu G |G| O

o | [ Ton |

— \\fl't' :_ COLOR DATA-IN }W
w1/101 ™ tom  tos I P (Delayed Write)
i 61)4 x:[‘ COLOR DATA-IN ////////////////////////////////

m : “H” or "L"
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BLOCK WRITE CYCLE

AO0~AS8

=
ym %{t—:v AD:AH 5@(%;;35 (Az::q 777 )

i :%: = D%f
" %Am., pETTI | - : e

‘\;gt' E OPEN
m : "H” or "L"
1 WB/WE | *2 DSF | *3 W1/IO1 ~W4/l04 Cycle
0 WM1 data Block Write (Mask 1) (New Mask Mode)
° 1 Don't Care Block Write (Mask 2) (Old Mask Mode)
1 0 Don't Care Block Write (No Mask Mode)
WM1 data: 0: Write Disable

1: Write Enable

*4) COLUMN SELECT

W1/101

W2/102 — Column1 (A1C=0, AOC=
W3/103 — Column2 (A1C=1, AOC=
W4/104 — Column3 (A1C=1, AOC=
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PAGE MODE BLOCK WRITE CYCLE

trase trp
RAS Vi "“———-\'\ tAr
ViL — »
tesH trc toc tRsH
tere treo tcp tep tep
- b 1, L 1, ! n 1
TAS Vm T \\‘ cAs *q\ cAs /r‘—\\ cas Z
ViL — traD L 4
tRAH tcan tcan N trRAL
tasr <> tasc tasc tasc LA
A0O~A8 VH ROW A2C~X A2C~ A2C~
Vie \ ADD. N __A8C ,1- A8C X_A8C
KTHH
tus, | [ [
DT/OE Vm
Vi
H twer
twsr L s tweg, . twes .
22 | twen twen H<—twcn
WB/WE x'H % *q twp twe twp
L N
tEHR 7 t I T, T T T
cwiL CFH_ tewr crH, towl L
s | ’_I r <]
tesn, | B tse [ =i, | tesc tesc, | T
DSF VM
Vie
toH ton
~—>| tps <>
W1/101  Vig v "
~W4/104 Vi A

m :"H” or "L

*1 WB/WE | *2 DSF | *3 W1/I01 ~ W4/104 Cycle
0 WM1 data Block Write (Mask 1) (New Mask Mode)
° 1 Don't Care Block Write (Mask 2) (Old Mask Mode)
1 0 Don’t Care Block Write (No Mask Mode)

WM1 data: 0: Write Disable
1: Write Enable

*4) COLUMN SELECT

W1/101 - Column 0(A1C = 0, AOC

=0)
W2/102 - Column 1(A1C = 0, AOC = 1) O isable
W3/103 - Column 2(AIC = 1, AOC = 0) ) psabte
W4/104 - Column 3(ATC = 1, AOC = 1) =1
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READ TRANSFER CYCLE (Previous Transfer is WRITE TRANSFER CYCLE)

tre
tras ' trp
X 1
\Y AR
RAS vy N\ ZI \
tesH .
tcrp | RCD tRrsH | PN |
— . Viy — 7 \\ teas / /‘ "'\-
CAS Vi —-/ .
trao traL
task trRAH Tas tcan
AO~A8 x:f ROW AQDRESS D@{ SAM STARTADDRESSW
. —
AO0~A8: TAP
twsr trwi
WB/WE
S V)
TIOE
taso
vV
DSF vy
tore
tRsD
W1/101 V
~W4/104 VoL — E tren tecc
tsrs 1§Cg t§C t?Cg
V - A Ty e . A y.
SC V:f _ / \ Inhibit Rising Transient \L /Mﬂ_‘\_
tsc T
2

tso <>
%

\

— "W X M

S0t tsca tson
~5104 | <tscA
L Vo VALID
out o DATA-OUT
o L

S THT or "L”

=
4]
<

\

400



TC524259B)/BZ/BFT/BTR-80,-10

REAL TIME READ TRANSFER CYCLE

tre

trAS 1 trp

w T N S NI
= 07 (Lw, Neg=e—/ [/ | \
AO~A8 x:r %E:\gnss :@{;A_)W‘jRT:\DDRESS /////////////////////////////

Y

ter tire
H t1p

—r i -
- %E__T

wi1/101 Vou = X

g
=

~W4/104 VoL — J

+——§L——>
tsc , | tsc trsL trso
Vig — f"‘* .
SCovy —_-\___/ - ; /

y©

ViH
IN OPEN

—_— t.
l__ I tsca SCA
SIO1 tso tsoH
~s104
1 Vou = VALID ¢ VALID VALID VALD WA VALID
OUT  yo — DATA-OUT x DATA-OUT DATA-OUT DATA-OUT x._DATA-OUT
1
Previous Row Data 2 New Row Data
N :SE =
% B uHrr or uLn
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SPLIT READ TRANSFER CYCLE

RAS M / N :AR /
N e
oy N S5 YO T Wi

BN AV VAR

n
Sio1 Vih — 510 511 n 1 2 254 N
~s104 V. — (254) (255) ><(n+256)X(n|1357)><(n'1+258)>< """""""" X (ggg) X (510) K(g??) X
l tsqp
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PSEUDO WRITE TRANSFER CYCLE

VA o =
o o NN
| tasc | tean

AO~AB :,/:': ROW ADDRESS %ﬁmi::fmsss /////////////////////// .

[ i z&i. ..Q.’@:Q@; 27
liiiii 7.2
idiziziiziizzzz22227

wien, ¥ o ——
sc " | N Inhibit Rising Transient \L %
. B =

1 sps | {tsoH
tS <3| |
SEZ
N Viy ! VALID
IN -y, DATA-IN
L N
tsca |
|
1
1
]

SI01
~Sl04
L— our 52[‘: DATAGUT | DA\{FAAl:IC?UT}‘ OPEN
tsoH | |
Serial Output Data -<————-§ ;———-)» Serial Input Data

m : "H" or “L"
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WRITE TRANSFER CYCLE

trp

J—

/|

tRsH tepn

A1

csH
D
J\\ teas /
T

traD RAL
traH | Tasc| tcau :
ROW ADDRESS @{ SAM START ADDRESS
-

AO0~AS8 : TAP

Vi’’’ ’’;//. [

trRwh,

T

OPEN

tscc

B

m Y

N Um T - VALID
W —/Y DATA-IN

.

D777 7777 K oson PO

SIO1
~SIl04

Q
c
S

|

]
us  -—— } ——> New Row Data

*1 DSF | *2 3E Cycle Y7 B

0 0 Write Transfer

* Write Transfer
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SERIAL READ CYCLE (SE=Vij)

‘ N

tsc C tsc tsc
iz "_*\L J/’W J/
ViL —
tscp | | _tsca ' “tscp ' ‘ tsc tsca 'tsch tsca "tscp

sC
Lsoy Iso I:L _Tso_ son
SI01  Vou — X VALID ’xr VALID ’x VALID x‘ VALID ‘x VALID VALID
~SI04 Vo — DATA-OUT _¥N_ DATA-QUT DATA-OUT _¥N_ DATA-OUT _¥Y_ DATA-OUT DATA-OUT
V :”H" or uLn
Note : SE= V. 22

SERIAL READ (SE Controll Qutputs)

V -
RAS v:f /
t-
THS| trHH

= H
= 1w
tscc ) tscc tscc |
Vie — y r e y
sc oy _—\t;]‘/ LJ’/
tscr ! {scr f tsep tscp
€
IN
Vi =
'_ ts¢ tSEA tsca,
SIO1
tso SEZ tso)

~slo4 g t tsea, i tsoy
L Vou — VALID VALID VALID -x VALID VALID
OouUT o _ >< DATA-OUT X, DATALGUT " OPEN DATA-OUT A DATA-OUT X ATA-OUT

N
\
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SERIAL WRITE CYCLE (SE=Vj1)

Vih —
Viu —
trhs t
|

tsc tsc_ tsc
Vih — i *l ¢ *l ‘
SC
Vie ——\lt.__-ymgw tspn ) / tsoy ) tspH / tspH
§ t Tscp ! ! Tsco [ T

RA!

%

DT/OE

<<

tsc tscp tscp
SSSSSS DS tsps tsos tsps
S101 Viu — VALID - VALID X VALID - VALID VALID
~S104 Vi — N DATAIN K7 DATAIN £<7N. DATA-IN X7 DATA-IN £ DATAIN
Note : SE= V. m SR or L7

SERIAL WRITE (SE Controlled Inputs)

VAR
RAS /
- o
) t
THS THH

4
tscc tsce SC.
s, tsc, sc, C
Vig — tscp tscp -‘_’k& P 1, t
sC /] \ /) \"
L o—
—_\g tswix | tswi
tsws, tsep tsws t; W
= Vi — SWH | ] 3 tswH Lsws
SEove R / \\- t \
tswis id
tse tse tse
tsps tsoy tsps tson tsps_ tspn
N Vin VALID VALID VALID
— Vi {_ DATA-IN | DATA-IN DATA-IN
slo1
~Si04
L_ Voun —,
ouT OPEN
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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 TC524259BJ/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
DSF to invoke the various random access and data transfer operating modes shown in Table 2.
RAS has minimum and maximum pulse widths and a minimum precharge requirement which must
be maintained for proper device operation and data integrity. The RAM port is placed in standby
mode when the RAS control is held “high”.

COLUMN ADDRESS STROBE : CAS

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

DATA TRANSFER/OUTPUT ENABLE : DT/OE

The DT/OR 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.
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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).
WRITE MASK DATA/DATA INPUT AND OUTPUT : W1 /I01~W4/I04

When the write-per-bit (New Mask Mode) function is enabled, the mask data on the W;/10;
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;/IOj 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 tsca from the rising edge of
SC. The serial clock SC also increments the 9-bits serial pointer (8-bits in split register mode)
which is used to select the SAM address. The pointer address is incremented in a wrap-around
mode to select sequential locations after the starting location which is determined by the column
address in the 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 Vyy or Vi, level during read/pseudo write/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.
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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”.

SPECIAL FUNCTION CONTROL INPUT : DSF

The DSF input is latched at the falling edge of RAS and CAS and allows for the selection of
various random port and data transfer operating modes. In addition to the conventional multiport
DRAM, the special features consisting of write per bit 2, block write, block write (mask 1 & 2) ,load

color/mask register and split read transfer can be invoked.

SPECIAL FUNCTION OUTPUT : QSF

QSF is an open drain output signal which, during split register operation, indicates which half
of the split SAM is being accessed. Since QSF is an open drain output, it must be pulled up to
vce with an appropriate pull-up resistor. QSF “on” (low state) indicates that the lower split SAM
(Bits 0 thru 255) is being accessed and QSF* off” (open state) indicates that the upper split SAM
(Bits 256 thru 511) is begin accessed. After the QSF has toggled to either an open or low state, a
delay of tgrs must be met before a split read transfer operation can be performed on the non-active
half of the split SAM.

SERIAL INPUT/OUTPUT : SIO1~SIO4

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.

409



TC524259B)/BZ/BFT/BTR-80,-10

OPERATION MODE
The RAM port and data transfer operating of the TC524259BJ / BZ / BEFT / BTR are determined

by the state of CAS, DT/OE, WB/WE, SE and DSF at the falling edge of RAS and by the state of
DSF at the falling edge of CAS. The Table 1 and the 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

CAS falling edge -}_
- SF
RAS falling edge ¥ 0 0 1 1
== ———— SF
DT/ W8 St
CAS OE WE SE 0 1 0 1
0 * * * TAS before RAS Refresh ><
1 0 0 0 Write Transfer Write Transfer Write Transfer Write Transfer
1 0 0 1 Pseudo Write Transfer Pseudo Write Transfer
1 0 1 * Read Transfer split Read Transfer Read Transfer Split Read Transfer
1 1 0 * Read /Write per Bit 1 Read /Write per Bit 2 Block Write (Mask 1) Block Write (Mask 2)
1 1 1 * | Read/write Load Mask Block Write Load Color
Table 2. Functional Truth Table
RAS Y TASY_|  Address w/10 ) Register
Funci Write
unction = 1
e b — — — — - CAS Mask
CAS |DT/OE jWB/WE| DSF SE DSF RAS i CAS l RAS ! CAS b WE 1 wm1 Color
CAS before RAS Refresh | O * * * * - * - * -~ - - - -
Write Transfer 1 0 ] 0 0 * Row TAP * * * - - -
Pseudo Write Transfer 1 0 0 0 1 * Row TAP * * * - - -
Write Transfer 1 0 0 1 * * Row TAP * * * - - -
Read Transfer 1 0 1 0 * * Row TAP * * * - - -
Split Read Transfer 1 0 1 1 * * Row TAP * * * - - -
. : * Load
Write per Bit 1 1 1 0 0 0 Row [Column| WM1 - DIN wWM1 use -
Column
Block Write (Mask 1) 1 1 0 0 * 1 Row A"zt;’.'gc WM1 - csoéreTtn WM1 Lﬁfed use
Write per Bit 2 1 1 0 1 * 0 Row |[Column * ~ DIN WM1 use -
Col
Block Write (Mask 2) 1 1 0 1 * 1 Row A"z‘c’“gé‘ * - Cf;i‘er?tn wWM1 use use
Read Write 1 1 1 0o |* 0 Row |Column * - DIN - - -
|
Block Write ! ! 1 0 * 1 Row cAozg-rgg * - Csoéije’?tn - - use
Load Mask 1 1 1 1 * 0 Row * * - WM1 - Load -
Load Color 1 1 1 1 * 1 Row * * - Color - - Load
* . ¢0” or “1” , TAP : SAM start address , — : not used
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If the special function control input (DSF) is in the “low” state at the falling edges of RAS and
CAS, only the conventional multiport DRAM operating features can be invoked : CAS-before-RAS
refresh, write transfer, pseudo-write transfer, read transfer and read write modes. If the DSF input is
“high” at the falling edge of RAS, special features such as split read transfer, load mask, load color
register, write per bit 2 and block write (Mask 2), can be invoked. If the DSF input is “low” at the
falling edge of RAS and “high” at the falling edge of CAS, the block write (No Mask, Mask 1) feature

can be invoked.

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 useconds. 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 TC524259BJ/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).
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l<——Memory Cycle —>|<—— Refresh Cycle —>|<— Refresh Cycle '—'—>l
RAS

TAS T\ /o
W1/101

§ ————( Valid Data Output P
w4/104

Figure 1. Hidden Refresh Cycle

WRITE-PER-BIT FUNCTION

The write-per-bit function selectively controls the internal write-enable circuits of the RAM
port. Two types of write-per-bit may be utilized-“New Mask Mode” or “Old Mask Mode”. The
state of the signals required to select the modes of write-per-bit are shown in table 3.

The write-per-bit 1 (New Mask Mode) function is enabled when WB/WE and DSF are held
“low” at the falling edge of RAS in a random write operation. Also, at the falling edge of RAS,
the mask data on the W;/IOj pins are latched into a write mask register (WM1). New write mask
data must be presented at the W;/I0; pins at every falling edge of RAS. A “0” on any of the W;
/10 pins will disable the corresponding write circuits and new data will not be written into the
RAM. A “1” on any of the W;/IO; pins will enable the corresponding write circuits and new data
will be written into the RAM.

The write-per-bit 2 (Old Mask Mode) function is enabled when WB/WE is “low” and DSF is
“high” at the falling edge of RAS in a random write operation. This function does not use the
data present on the W;/I0; pins at the falling edge of RAS as write mask data. Therefore, data on
the W;/I10; pins at the falling edge of RAS is a don’t care (“H” or “L”). The write mask data
which is utilized by this function resides in the write mask register (WM1). The mask data is
placed into the “WM1” write mask register by using either the “Load Mask Register Cycle”,
“Write-per-bit 1 (New Mask Mode) Function”, or “Block Write 1 (New Mask Mode) Function”

Table 3. Write-per-bit function truth table

At the falling edge of RAS (RAS™\) CASN
- Function
CAS | DT/OE |WB/WE| DSF [ wW/IO DSF
H H H L * L Normal Write
H H L L WM1 L Write-per-bit 1 (New Mask Mode)
H H L H * L Write-per-bit 2 (Old Mask Mode)

* 1 don’t care (H or L)

An example of the write-per-bit function using a display application is shown in Figures 2 and
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CRT Display
(o] [e][e][e][e][e][e][e](e][e][(e](e]
[e](e][e][e][e][e][e][e][e][e](e][e]
O|O[O]0|0|0|0|C|e|@| @O
QOJO|0|0]|0|0|O|e[O]e]|O|O
o QJO[0j0]O]O|e]|O|O|e|O|O
T/OE H ol|ojo|olo|e|e|elee|O[O
[e]ie]} (o]l Jieliel[e]iel[ J[e](e]
DSF : [e)(e) (e (] (e} (e} (e} [e) (M1 (o]
L : [e][e][ J(e)[e][e][e][e][e][e)[e])]e}
WEIWE 7A [\ 77070 177707000 ’
Wirio; ZAMgk : [O]®@[O]O
W2110; D e OO e OO, Lo i
: No Write (Masked)
W3/103 Mask / 1" weite

Wa/ 104 D viive L o e P00 T e wike (asked)
I L Write
W;/10;=L : Write Mask
W, /10, =H : Write
Figure 2. Write-per-bit 1 timing cycle Figure 3. Corresponding bit-map

LOAD COLOR REGISTER

The TC524259BJ/BZ/BFT/BTR is provided with an on-chip 4-bits register (color register)
which is used in the block write function. Each bit of the color register corresponds to one of the
DRAM T/O blocks. The load color register cycle is initiated by holding CAS, DT /OE, WB/WE
and DSF “high” at the falling edge of RAS and by holding DSF “low” at the falling edge of CAS.
The data presented on the W;/IOj lines are subsequently latched into the color register at the
falling edge of CAS or WB/WE, whichever occurs later. During the load color register cycle, a
valid row address (Ap thru Ag) is not required. However, the memory cells of the row address
which is latched at the falling edge of RAS is refreshed.
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LOAD MASK REGISTER

The TC524259BJ/BZ /BFT/BTR has an on-chip 4 bit register (WM1 register) which provides
the /O mask data during the write-per-bit (New and Old Mask Mode) and Block Write (New and
Old Mask Mode) functions. Each bit of the mask register corresponds to one of the DRAM I/O
blocks. The mask data must be specified in the WM1 register by using the load mask register
cycle prior to the execution of “Write-Per-Bit 2” and “Block Write 2” old mask mode functions.
falling edge of RAS and by DSF “high” at the falling edge of CAS. The data presented on the W;j
/10; lines are subsequently latched into the mask register at the falling edge of either CAS or WB
/WE, whichever occurs later. The mask data which is latched into the WMI register will also be
updated by the write-per-bit 1 (New Mask Mode) or Block Write 1 (New Mask Mode) functions.
During the load mask register cycle, a valid row address (Ap thru Ag) is not required. However,
the memory cells of the row address which is latched at the falling edge of RAS is refreshed.

BLOCK WRITE

Block write is a special RAM port write operation which, in a single RAS cycle, writes the
data in the color register into 4 consecutive column address locations starting from a selected
column in a selected row. Three modes of block write operation may be selected-No Mask Mode,
New Mask Mode, Old Mask Mode. Column mask capability is applicable on all three modes. The
seven most significant column addresses (A2C~AB8C) are latched at the falling edge of CAS to
designate the starting column address and the two least significant column addresses (AOC~A1C)
are “don’t care”. The column mask data is also provided on the W;/IOj pins at the falling edge of
CAS. This column mask data will enable/disable the write operation on any of the 4 consecutive
column address locations.

A block write cycle is selected by holding CAS, and DT/OE “high” at the falling edge of RAS
and DSF “high” at the falling edge of CAS. The state of the WB/WE and DSF inputs at the
falling edge of RAS will select one of the three modes of block write as shown in the following
table 4.

When the DSF input at the falling edge of RAS is “low”, the state of WB/WE selects either
“No Mask Mode” or “New Mask Mode”. If WB/WE is “high” at the falling edge of RAS, the
block write (INo Mask Mode) is selected. If WB/WE is “low” at the falling edge of RAS, the block
write 1 (New Mask Mode) is selected and the mask data on the W;/IOj pins are latched and used
like the write-per-bit 1 (New Mask Mode) function.

If DSF is “high” and WB/WE is “low” at the falling edge of RAS, then the block write 2 (Old
Mask Mode) is selected and the mask data stored in the “WM1” register is used. The I/O masking
for this function is used in the same manner as the write-per-bit 2 (Old Mask Mode)..
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Table 4. Block Write function truth table

At the falling edge of RAS (RAS\) CAS\y
Function
CAS DT/0OE | WB/WE DSF W;/10; DSF
H H H L * H Block Write (No Mask Mode)
H H L L wMm1 H Block Write (Mask 1) (New Mask Mode)
H L H * H Block Write (Mask 2) (Old Mask Mode)

* : don’t care (H or L)

An example using the block write 1 (New Mask Mode) function with a data mask on W1/10q,
W4/104 and column 2 is shown in Figure 5. Also, an example using a window clear clear and fill

application is shown in Figure 6.

P
%

— —

T a
Ao~As X Révi/_ \)m( Colun;m A2C~A8C N

O
w

W;1/101 : Column 0
} W5 /10, : Column 1 { H : Write

W3/103 : Column2 ( L : Write Mask

[ H : No Mask
W4/104 : Column3

L :Mask Enable

Figure 4. Block Write Timing
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Column Color Column | Column | Column | Column
Mask Data :erect Resister 0 1 2 3
Data
W; /104 0 1 0 W, /10,4 | «— Mask
W, /10, 1 1 0 :"> W, /10, 0 0 0
W3/103 1 0 1 W3/103 1 1 1
Wy /104 0 1 1 Wy /104 <— Mask
Mask

Figure 5. Example of Block Write Operation

Figure 6. Examples of Block Write Application

FAST PAGE MODE BLOCK WRITE CYCLE

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

If the DSF signal is “low” at the falling edge of CAS, a normal fast page mode read/write
operation will occur. Therefore a combination of block write and read/write operations can be

performed during a fast page mode block write cycle. Refer to the example shown in Figure 10.

RAS —y N —

149

ST s s Yy Yy By Y
DSF § : H H H b
H H H |H'__lHl___-._

[N ~ I\ ~ S —
Block Write Cycle Read / Write Cycle Block Write Cycle

Figure 7. Fast Page Mode Block Write Cycle
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SAM PORT OPERATION

The TC524259BJ/BZ /BFT/BTR is provided with a 512 words by 4 bits serial access memory
(SAM) which can be operated in the single register mode or the split register mode.

SINGLE REGISTER MODE

When operating in the single register mode, high speed serial read or write operations can be
performed through the SAM port independent of the RAM port operations, except during
read/ write/pseudo-write transfer cycles. The preceding transfer operation ‘determines the direction
of data flow through the SAM port. If the preceding transfer operation is a read transfer, the
SAM port is in the output mode. If the preceding transfer operation is a write or pseudo write
transfer, the SAM port is in the input mode. The pseudo write transfer operation only switches
the SAM port from output mode to input mode; Data is not transferred from SAM to RAM.

Serial data can be read out of the SAM port after 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

o] 1]2]------ |0—|—>| ------------------- |509|510|511l——>
B |

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 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
€AS. The truth table for single register mode SAM operation is shown in Table 5.
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Table 5. 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
: - I Read Transfer
Serial Output Mode H Disable Serial Read
L Enable Serial Write
. l l Write Transfer
Serial Input Mode H H Disable Serial Write
L Enable Serial Write
ﬂ_. Pseudo Write Transfer

Serial Input Mode H Disable Serial Write

SPLIT REGISTER MODE

In split register mode, data can be shifted out of one half of the SAM while a split read
transfer is being performed on the other half of the SAM. A normal (Non-split) read transfer
operation must precede any split read transfer operation. The non-split read transfer will set the
SAM port into output mode. The split read transfers will not change the SAM port mode set by
preceding normal transfer operation. RAM port operation may be performed independently except
during split transfers. In the split register mode, serial data can be shifted out of one of the split
SAM registers starting from any at the 256 tap locations, excluding the last address of each split
SAM, data is shifted out sequentially starting from the selected tap location to the most significant
bit (255 or 511) of the first split SAM and then the SAM pointer moves to the tap location selected
for the second split SAM to shift data out sequentially starting from this tap location to the most
significant bit (511 or 255) and finally wraps around to the least significant bit, as illustrated in
the example below.

Tap location Tap location

REFRESH

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

The TC524259BJ/BZ / BFT / BTR features two types of internal data transfer capability
between RAM and the SAM, as shown in Figure 8. During a normal (Non-split) transfer,
512 words by 4 bits of data can be loaded from RAM to SAM (Read Transfer) or from SAM to RAM
(Write Transfer). During a split read transfer, 256 words by 4 bits of data can be loaded from the
lower/upper half of the RAM into the lower/upper half of the SAM (Split Read Transfer). The
normal transfer and split transfer modes are controlled by the DSF special function input signal .

512 columns 256 columns 256 columns

512x256x4 [512x256x4
Memory Memory

512 512x512x4 512
Cell Array Cell Array

rows Memory Cell Array rows

0 U U

| 512x4 K> | 256x4 ’-‘l 256x4 |0 o\

Figure 8. (a) Normal (Non-split) Transfer (b) Split Read Transfer

As shown in Table 6, the TC524259BJ/BZ / BFT / BTR supports four types of transfer
operations: Read transfer, Split 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, SE and DSF latched at the falling edge of RAS. During normal (Non-split) data transfer
operations, the SAM port is switched from input to output mode (Read transfer) or output to input
mode (Write transfer/Pseudo write transfer) whereas it remains unchanged during split read
transfer operations. During a data transfer cycle, the row address Ap~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. During split read transfer cycles, the most significant
column address (A8C) is controlled internally to determine which half of the serial register will be
reloaded from the RAM array.
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Table 5. Transfer Modes

at the falling edge of RAS
Transfer Mode Transfer Direction | Transfer Bit SAM Port Mode

CAS | DT/OE (WB/WE| SE | DSF

H L H * L Read Transfer RAM — SAM 512x4 nput — Output
H L L L L | Write Transfer SAM — RAM 512x4 Output — Input
H L L H L | Pseudo Write Transfer - - Output  — Input
H L L * H | Write Transfer SAM — RAM 256x4 Output = Input
H L H * H | split Read Transfer RAM — SAM 256 x4 Not changed

* . “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 CAS “high”, DT/OE “low” WB/WE “high” and
DSF “low” at the falling edge of RAS. The row address selected at the falling edge of RAS
determines the RAM row to be transferred into the SAM. The transfer cycle is completed at the
rising edge of DT/OE. When the transfer is completed, the SAM port is set into the output mode.
In a read/real time read transfer cycle, the transfer of a new row of data is completed at the
rising edge of DT/OE and this data becomes valid on the SIO lines after the specified access time
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 9 shows the operation block diagram for read transfer operation.

SAM Start Address ON
N 0 o1
OFF
2339330 7399 —>
SAM P Serial Read

!
7 T

Ag~Ag

512x512% 4 bits
Memory Cell Array

Row Decoder

Figure 9. 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 Vi, or Vi, 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 10.
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@& ' \ /A

no~no 7777077777 "o X7 S San X
WB/WE ZZZZZZZ7] W 777 7,

oF 5L [ I Y
DSF 77777772 777 ////////////////////////////////////////////
sc § \_Inhibit Rising T \ T\ ]

\ / nhibit Rising ransutloni - \ \\___
e} ' - {Dout X~

Figure 10. 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 lﬁss. 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 (trTH, tCTH,
and trsL/trsp must be satisfied), as shown in Figure 11.

The timing restriction trgy/trsp are 5ns min/15ns min. The split read transfer mode eliminates

these timing restrictions.

trsp = 15ns

trsy = 5nsp ] T

e N e N " U ey
5101~5104 X X X X X X XX

Previous Row Data ———><—— New Row Data

Figure 11. Real Time Read Transfer
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WRITE TRANSFER CYCLE

A write transfer cycle transfers 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 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 cycle. A write transfer is
invoked by holding CAS “high”, DT/OE “low”, WB/WE “low”, SE “low” and DSF “low” at the
falling edge of RAS. Also if DSF is “high” under the condition of a “high” CAS, “low” DT/OE
and “low”, WB/WE at the falling edge of RAS, a write transfer is invoked independent of the state
of SE.

TAS / H \ J
ro~Rs 7077770 Row KO SAN Start

WEIWE ..

OTIOE -

W1 /101~W4/104 ——@E@ :
sc [ \_/ \___ inhibit Rising Transition \ z‘-\__j—\__

S104~5104 m (;ata In
DSF

Mask Data 0 : Not Transferred
1 : Transferred

*1 DSF | *2 SE Operation

L L Write Transfer

H L or H | Write Transfer

Figure 12. Write Transfer Timing

The row address selected at the falling edge of RAS determines the RAM row address into
which the data will be transferred. The column address selected at the falling edge of CAS
determines the start address of the serial pointer of the SAM.  After the write transfer is
completed, the SIO lines are set in the input mode so that serial data synchronized with the SC
clock can be loaded.
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SAM Start Address <::' $104~5104

ON

A —— 7771

SAM

V4
e L1

512 x 4bits

Ao~Ag
J<— Selected  Mask

Row Data
512 x 512 x 4bits

Memory Cell Array

Row Decoder

Figure 13. 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 Vi, or Viy 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”, SE “high” and DSF “low” at the falling edge of RAS.
The timing conditions are the same as the one for the write transfer cycle except for the state of
SE at the falling edge of RAS.

SPLIT READ TRANSFER AND QSF

The TC524259BJ /BZ /BFT /BTR features a split read transfer capability between the RAM
and the SAM. During split read transfer operation, the serial register is split into two halves
which can be controlled independently. Split read transfer operations can be performed to one half
of the serial register while serial data can be shifted out of the other half of the serial register, as
shown in Figure 14. The most significant column address location (A8C) is controlled internally to
determines which half of the serial register will be reloaded from the RAM array. QSF is an
output in which indicates which half of the serial register is in an active state. QSF changes
state when the last SC clock is applied to active split SAM, as shown in Figure 15.
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256 columns 256 columns

i 1

512 Active SAM QSF Level
rows lower SAM "Low”
upper SAM "High”

| |/
%256 bit%l 256 bit |

Active Non-Active

Figure 14. Split Register Mode

Last SC . Last SC N
(255) First SC (511) r First SC

s —u‘u—u\ e _I_IJM
"high”
QsF “low” I \ “low”

lower SAM : Active upper SAM : Active : lower SAM : Active

Figure 15. QSF Output State During Split Register Mode

SPLIT READ TRANSFER CYCLE

A split read transfer consists of loading 256 words by 4 bi‘s of data from a selected row of the
split RAM array into the corresponding non-active split SAM register.

Serial data can be shifted out of the other half of the split SAM register simultaneously. The
block diagram and timing diagram for split read transfer mode are shown in Figure 16 and 17,
respectively. During split read transfer operation, the RAM port input clocks do not have to be
synchronized with the serial clock SC, thus eliminating timing restrictions as in the case of
on-the-fly read transfers. A split read transfer can be performed after a delay of tgrs, from the
change of state of the QSF output, is satisfied.

256 x4

| [/
g Active al / I

N
y

He]
Figure 16. Block Diagram for Split Read Transfer
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s/ ‘H \ /
Ao~Ag mkcsw Y ___SAN st N7 // 7777777772772
WB/WE 777777 - 222727722 ////////// 7777777

OT/0F 77772 i\ D //// 7722777777
OSF 777 0 ///////// 72227222277
<—L>

it
A N

asF X % X

Figure 17. Timing Diagram for Split Read transfer

A normal (Non-split) read transfer operation must precede split read transfer cycles as shown

in the example in Figure 18.

Read
Transfer Spht Read Transfer Spllt Read Transfer
1

Y

Figure 18. Example of Consecutive Read Transfer Operations
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SPLIT-REGISTER OPERATION SEQUENCE (EXAMPLE)

Split read transfers must be preceded by a normal read transfer. Figure 19 illustrates an
example of split register operation sequence after device power-up and initialization. After
power-up, a minimum of 8 RAS and 8 SC clock cycles must be performed to properly initialize the
device. A read transfer is then performed and the column address latched at the falling edge of
TAS 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 tap location set
by the split read transfer performed for the lower SAM while the upper SAM is being accessed.
The SAM address is incremented as long as SC is clocked. The following split read transfer sets a
new tap location in the upper split SAM register address 256 in this example and the pointer is

incremented from this location by cycling the SC clock.
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Vee JPause Dummy Read Split Read Split Read P\%?;{{jeo
(200us) Cycle Transfer Transfer Transfer Transter
A —A— —— ——

Add.

%
|

-
L

"High”

"

“Low

z

5

T

N
e

Serial Output :' : ?:S:{

4 51
SAM Upper “. iUpper
Pointer wr/ : SAM : ;Jg'\;;ler
255 | e - ‘: ) g
A H ower i iLower
........... Tomrer 4| sam f ; Rz's':: é rSet SAM, sam
Reset/Set SAM / sam | p \
0 pointer

Pointer Location
Undefined

Figure 19. Example of Split SAM Register Operation Sequence

The next operation is a pseudo write transfer which switches the SAM port from output mode to
input mode in preparation for either write transfers or split write transfers. The column address
latched at the falling edge of CAS during the pseudo write transfer sets the serial register tap
location. Serial data will be written into the SAM starting from this location.

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).
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RAS \ /
Proper
TAS \ / Transfer
Cycle
Address 77777777 _Row _SOZ7ZX__ SAM Start
RAS \ /
— Not
CAS Allowed

Address 0 Row N7

TAP LOCATION SELECTION IN SPLIT READ TRANSFER OPERATION

(a)

(b)

In a split read transfer operation, column addresses AOC through A7C must be latched at the
falling edge of CAS in order to set the tap location in one of the split SAM registers. During
a split read transfer, column address A8C is controlled internally and therefore it is ignored

internally at the falling edge of CAS.

R&S — \ ;<
s \
Addresses 0 Row X Tap address N7 777777777

17

O

AOR~AB8R AOC~A7C (A8C is don't care:High or Low)

During a split transfer, it is not allowed to set the last address location (AOC~A7C=FF), in
either the lower SAM or the upper SAM, as the tap location.

In the case of multiple split read transfers performed into the same split SAM register, the tap
location specified during the last split read transfer, before QSF toggles, will prevail. In the
example shown below, multiple split read transfers are performed into the upper SAM
(Non-active) while the lower SAM (active) is being accessed at the time when QSF toggles, the
first SC serial clock will start shifting serial data starting from the Tap N address location.

S T\ S\ Ve /
TAS \ / \ S \ /

Address —{Row 1 XTap 1) Tap 2)—55—Row NXTap N)

lower SAM : Active -
QSF upper SAM : Non-active /’ A lower SAM : Non-active
( st First upper SAM : Active
\ Cock Clock

s LU L S N A D

1

] . . .

E*— Multiple Split read transfer into upper SAM o Serial access of upper SAM
1

1

1

1

. ]
Serial access of lower SAM ; starting at Tap N location
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SPLIT READ TRANSFER OPERATION ALLOWABLE PERIOD

Figure 26 illustrates the relationship between the serial clock SC and the special function
output QSF during split read transfers and highlights the time periods where split read transfer

are allowed, relative to SC and QSF.

sC

Split
Read/Write
Transfer
allowed.

Last First

Clock
N

\,
N

Clock

First
Clock

Last
Clock

Last First
Clock  Clock
N N

. \
N \

‘
QsF )
tsTH | tsTs

'y * e e
tsth| tsts tsTH | tsTs

YES

NO

YES NO YES NO YES

Figure 20. Split Transfer Operation Allowable Periods

As indicated in Figure 20, a split read transfer is not allowed during the period of tgTy + tsTS.

SPLIT READ TRANSFER CYCLE AFTER NORMAL READ TRANSFER CYCLE

A split read transfer may be performed following a normal 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).

7

CA

[

DT/OE

DSF

|

' /e U

S/
_/
T/
X

Transfer Operation

1
130ns!

]

Next Transfer!
Not Allowed" !

Next Transfer Operation is allowed.
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NORMAL READ TRANSFER CYCLE AFTER NORMAL READ TRANSFER CYCLE

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

below).
!

Lo (N A
s oy /

DT/OE \ / N A
DSF
QSF X

S il Wl i W -
Transfer Operation E30nsi

I
1 1

Next Transfer E

I N Transfer O ion is all d.
: Not Allowed | ext nsfer Operation is allowe

NORMAL TRANSFER AFTER SPLIT READ TRANSFER

A normal transfer (read/write/pseudo write) may be performed following split read transfer

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

QsF

Split Transfer — 30ns Min. «——Normal Transfer Operation Allowed
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POWER-UP

Power must be applied to the RAS and DT/OE input signals to pull them “high” before or at
the same time as the Vcc 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 TC524258BJ / 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

QSF High- Impedance

Color Register all "0”

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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