4,194,304 WORD x 1 BIT DYNAMIC RAM *  This is advanced information and specifica-
tions are subject to change without notice.

DESCRIPTION

The TCH14102AP/AJ/ASI/AZ is the new generation dynamic RAM organized 4,194,304 words by 1
bit. The TCH14102A/AJ/ASI/AZ utilizes TOSHIBA's CMOS Silicon gate process technology as well as
advanced circuit techniques to provide wide operaling margins, both internally and to the system user,

Multiplexed address inputs permit the TC514102AP/AJ/ASJ/AZ to be packaged in a standard 18 pin
plastic DIP, 26/20 pin plastic SOJ (300/350mil} and 20 pin plastic ZIP, The package size provides high
system bit densities and is compatible with widely available automated testing and insertion
equipment. System oriented features include single power supply of 5VE10% tolerance, direct
interfacing capubility with high performance logic families such as Schottky TTL.

FEATURES
e 4,194,304 word by 1Dbit organization ¢ Low Power
® Fast aceess lime and cycle time 660mW MAX. Operating
1C514102ZAPIANASIAL - 60 (TC514102AP/AJ/ASI/AZ - 60)
— 5.5mW MAX. Standby
taac RAS Access Time 603 s Ou’'put unlatched at cycle end allows two-
tan Column Address S0ns dimensional chip selection
Access Time ¢ Common /O capabilit
tcac €5 Access Time 2083 o Read-Modify-Write, & before RAS refresh,
the  Cycle Time 110ns RAS-only refresh, Hidden refresh, Static
tee Slatic Column Column Mode and Test Mode capability
Mode Cycle Time 35ns e All inputs and outputs TTL compatible
e Single power supply of 5V 10% ® 1,024 refresh cycles/16ms
with a built-in V33 generator & Package TC514102AP : DIP18-P-300E
TC514102AJd : SOJ26-P-350
TC514102AS8J : SOJ26-P-300A
PIN NAMES TC514102AZ : ZIP20-P-400A
IAG~a10 Address Inputs WRITE | Read/Write Input BLOCK DIAGRAM
RAS [Row Address Strobe Vee {Power (+5V)
Diy Data In Vss | Ground T
Doyr |Data Out N.C. |Na Connection ‘_ Glﬁ—) i <o D
¢S {Chip Select Inpul S l BUTFER "

BUFFER

NO.2 CLOCK

-0 Vo
-0 Vi

SENERETOR ™7 L_. DATA OUT o Dour
PIN CONNECTION (TOP VIEW) BUFFER
-
COLUMN
AQ c»‘.‘.ﬁ:() ADDRESS ,,J‘> COLUMN
asti . BUFFERS (11} ‘ %]  DECODER
Plastic DIP Plastic S0 Plastic ZIP Al O
A2 O REFRESH SENSE AMP.
) A3 O» CONTROLLER |+ Y0 GATING
3 Ad O - --4096 - -
) REFRESH
O
s as COUNTER (10}
3 A O -
i D l 33 3 MENORY
g A8 O o] 124 ARRAY
hoae A9 O ROW < ol
W ADDRESS ) =Y
S AlD O BUFFERS{11)
o i
SUBSTRATE BIAS
s ome] 10 100K
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TC514102AP/AJ/ASJ/AZ-60

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1~7 v 1
QOutput Voltage Vour -1~7 v 1
Power Supply Voltage Vee -1~7 v 1
Operating Temperature Tora 0~70 *C 1
Storage Temperature Tstg - 55~-150 'C 1
Soldering Temperature « Time TsoLDER 26010 °C-sec 1
Power Dissipation Po 700 mw 1
Short Circuit Output Current lout 50 mA 1

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES
Vee Supply Voltage 45 5.0 5.5 v 2
Vin Input High Voltage 2.4 - 6.5 \ 2
Vy Input Low Voltage -1.0 - 0.8 \4 2
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TC514102AP/AJ/ASJ/AZ-60

DC _ELECTRICAL CHARACTERISTICS (Vcc =5V £10%, Ta=0~70%)

SYMBOL

PARAMETER

MIN. | MAX. | UNITS | NOTES

[dd}

OPERATING CURRENT
Average Power Supply Operating Current
(RAS, T8, Address Cydling: tac=tgc MIN.)

TC514102APIAJASIAZ-60 - 120 mA

3,4

Iec2

STANDBY CURRENT
Power Supply Standby Current
(RAS=T5=V)y)

lecs

RAS ONLY REFRESH CURRENT
Average Power Supply Current, RAS Only Mode
(RAS Cycling, C5=Vyy: tae=tac MIN)

TCS14102APIAJASHAZ-60 - 120 mA 3,5

lcca

STATIC COLUMN MODE CURRENT

Average Power Supply Current, Static Column
Mode (RAS=T5=VIL, Address Cycling: t5C=15C
MIN.)

TC514102APIAJIAS IAZ-60 - 85 mA

3,4

lees

STANDBY CURRENT
Power Supply Standby Current
(RAS=TS=Vcc-0.2V)

Iccs

CS BEFORE RAS REFRESH CURRENT
Average Power Supply Current, TS Before RAS
Made (RAS, TS Cycling: tac=tac MIN.)

TC514102AP/AJIASIAZ-60 - 120 mA 3,5

hw

INPUT LEAKAGE CURRENT
Input Leakage Current, any input
{OVE V|45 6.5V, All Cther Pins Not Under Test =0V}

-10 10 pA

low

OUTPUT LEAKAGE CURRENT
{Dour is disabled, DVS VourS +5.5v)

-10 10 wA

Vou

QUTPUT LEVEL
Qutput “H" Level Voltage {igyr= ~ 5mA)

24 - v

Voo

QUTPUT LEVEL
Qutput “L” Level Voltage {igyt=4.2mA)
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TC514102AP/AJ/ASJ/AZ-60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc=5V £ 10%, Ta=0~70°)(Notes 6, 7, 8)

TC514102AP/AJ/ASIAZ-60

SYMaoL PARAMETER UNIT | NOTES
MiIN, MAX.

tre Random Read or Write Cycle Time 110 - ns

trmw Read-Modify-write Cycle Time 135 - ns

tsc Static Column Mode Cycle Time 35 - ns

tsrmw \S’:l:_tic Columq Mode Read-Modify- 60 _ ns

ite Cycle Time

tRAC Access Time from RAS - 60 ns 9'::

teac Access Time from TS - 20 ns | 9,14

taa Access Time from Column Address - 30 ns 9,15

taLw Access Time from Last Write - 55 ns | 9,16

tez S to Output in Low-2 0 - ns 9

tore Qutput Buffer Turn-Off Delay 0 20 ns 10

taom Output Data Hold Time from Column 5 _ s

Address

tow Output Data Enable Time from WRITE - 20 ns

twoH Output Data Hold Time from WRITE 0 - ns

tr Transition Time (Rise and Fall) 3 50 ns a

trp RAS Precharge Time 40 - ns

tras RAS Pulse Width 60 10,000 ns

trase RAS Pulse Width {Static Column Mode) 60 200,000 ns

tRsH T3 to RAS Hold Time 20 - ns

tesu RAS to €5 Hold Time 60 - s

tcs 5 Pulse Width 20 10,000 ns

tese TS Pulse Width (Static Column Mode) 20 200,000 ns

tren RA3 to T3 Delay Time 20 40 ns 14
v trap RAZ to Column Address Delay Time 15 30 ns 15

terp €% to RAS Precharge Time S - ns

tep [ Pl.-echarge Time " _ ns

(Static Column Mode)

tasr Row Address Set-Up Time 0 - ns

tpan Row Address Hold Time 10 - ns

tase Column Address Set-Up Time 0 - ns

tcam Column Address Hold Time 15 - ns
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TC514102AP/AJ/ASJ/AZ-60

ELECTRICAL CHARACTERISTICS A‘ND RECOMMENDED AC OPERATING CONDITIONS
{Continued)

TC514102AP/ANASIAZ-606

SYMBOL PARAMETER UNITS | NOTES
MIN. MAX.

Column Address Hold Time referenced 20 - n

tar to RAS (READ CYCLE) $

tRAL Column Address to RAS Lead Time 30 - ns
Column Address Hold Time referenced

tan , 5 - ns 17
to RAS Rise

towt Write Command to €3 Lead Time 20 - ns
Last Write to Column Address Dela

tiwap . l Y 20 25 ns 16
Time
Last Write to Column Address Hold

tanw 55 - ns

Time

¢ Read Command Set-up Time 0 ns
RCS referenced to T8

Read Command Hold Time referenced

tRCH o & Y - ns 1
o Reaﬁcf_(-:ommand Hold Time referenced 0 _ ns "
10 RAS
tweH Write Command Hold Time 10 - ns 13
twp Write Command Pulse Width 10 - ns
tw Write Command Inactive Time . 10 - ns
tRwi Write Command to RAS Lead Time 20 - - ns
tos Data-In Set-Up Time 0 - ns 12
toH Data-In Hold Time 15 - ns 12
tREF Refresh Period - 16 ms
tws Write Command Set-UP Time 0 - ng 13
towd T3 to WRITE Delay Tlrme 20 _ ns 3
(READ-MODIFY-WRITE CYCLE)
v tawd RAS 1o WRITE Delay Time. 60 _ ns 3
(READ-MODIFY-WRITE CYCLE)
tawp Column Address to WRITE Delay Time 30 - ns 13
tesr T8 Set-Up Time (G5 before RAS) 5 - ns
tcHR T3 Hold Time (T3 before RAS) 15 - ns
trpe RAS Precharge to C5 Active Time 0 - ns

TS Precharge Time

et (C% before RAS Counter Test)

30 - ns
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TC514102AP/AJ/ASJ/AZ-60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Continued)

TC514102AP/AJIASIAZ-60
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX.
twrs Write Command Set-Up Time 10 - ns
twin Write Command Hold Time 10 - ns
twre WRITE to RAS Precharge Time 10 - ns
twhH WRITE to RAS Hold Time 10 - ns
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TC514102AP/AJ/ASJ/AZ-60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATION CONDITIONS IN THE

TEST MODE {Vcc =5V * 10%, Ta =0~70°C) (Notesb, 7, 8)
TCS514102AP/AJASIAZ-60
SYMBOL PARAMETER UNIT| NOTES
MIN. MAX,
tRe Random Read or Write Cycle Time 115 - ns
tsc Static Column Mode Cycle Time 40 - ns
RAC Access Time from RAS - 65 ns g; 154
teac Access Time from €3 - 25 ns | 9,14
taa Access Time from Column Address - 35 ns 9,15
tRAS RAS Pulse Width 65 10,000 ns
trRASC RAS Pulse Width (Stati¢ Column Mode) 75 20,000 ns
tRsH RAS Hold Time 25 - ns
esH TS Hold Time 65 - ns
tcs S Pulse Width 25 © 10,000 ns
tese T3 Pulse Width (Static Column Mode) 25 20,000 ns
trAL Column Address to RAS Lead Time 35 - ns

CAPACITANCE (Ve =5V £ 10%, = 1MHz, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNIT
Cn Input Capacitance (A0~A10, D) - 5 pF
G2 Input Capacitance (RAS, C5, WRITE) - 7 pF
Co Output Capacitance (Dgyr) - 7 pF
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TC514102AP/AJ/ASJ/AZ-60

NOTES:

1.

I U

9.
10.

11.
12.

13.

14,

15.

16,

17.

Stresses greater than those listed under *Absolute Maximum Ratings” may cause permanent
damage to the device.

All voltages are referenced to Vss.

Icc1, Iecs, Iocd, Iocs depend on cyele rate,

Icct, Iccs depend on output loading. Specified values are obtained with the output open.
Column address can be changed once or less While RAS=Vyy..

An initial pause of 200us is required after power-up followed by any 8 RAS only refresh cycles
before proper device operation is achieved. In case of using internal refresh counter, a minimum
of 8 CS Before RAS refresh cycles instead of 8 RAS onlyrefreh cycles are required.

AC measurements assume tr=25ns.

. Vi4 (min.) and ViL, (max.) are reference levels for measuring timing of input signals.,  Also,

transition times are measured between Viy and ViL.
Measured with a load equivalent to 2 TTL loads and 100pF.

torp (max.) defines the time at which the output achieves the open ecircuit condition and is not
referenced to output voltage levels,

Either tpcH or tRRH must be satisfled for a read cycle.

These parameters are referenced to CS leading edge in early write cycles and to WRITE leading
edge in read-write cycles.

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

Operation within the tgrop (min.) limit insures that tgrac (max.) can be met,
trcp (max.) is specified as a reference point only: If trcp is greater than the specified tgcp (max.)
limit, then access time is controlled by toac.

Operation within the trap (max.) limit insures that tpac (max.) can be met.
trAD (max.) is specified as a reference point only: If tgrap is greater than the specified trap (max.)
limit, then access time is controlled exclusively by taa.

Operation within the tLwap{max.) limit insures that taLw(max.) can be met,
tLwaD(max.) is specified as a reference point only: If tiwap is greater than the specified
tLwaD(max.} limit, then access time is controlled exclusively by taa.

tay is the condition tolatch column address when RAS has rised up.
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TC514102AP/AJ/ASJ/AZ-60

TIMING WAVEFORMS

READ CYCLE
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TC514102AP/AJ/ASJ/AZ-60

READ - MODIFY - WRITE CYCLE
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TC514102AP/AJ/ASJ/AZ-60

STATIC COLUMN MODE READ CYCLE

_ tre -
&S ‘\;:p: :'—_—3 - trasc Z ¥
tasr tray - lsC . tsc » traL - tAH
AO~A10 ‘\::'L' :% ROW | [ coL Jlg CcoL. 2 )¢. coL. N QW
st =
o ;:': _ e | :\‘ ' o | — tar
e tRCD. > teey - amd | DT " 1 tRe |
WRITE z:': :7 7 toac, | | tan @l taa W
- tggc_‘tM H [ daoy topr | e tAC,| |LlOFE,
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tuz' oz

: “HY or “L"
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TC514102AP/AJ/ASJ/AZ-60

STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)

Din
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TC514102AP/AJ/ASJ/AZ-60

STATIC COLUMN MODE READ - MODIFY - WRITE CYCLE

trp
-V — X 1 |
RAT UM &‘ RASC } ;h

w —
o T e [ —
o tawp oy . tawp LT -
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STATIC COLUMN MODE READ/WRITE MIXED CYCLE
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TC514102AP/AJ/ASJ/AZ-60

RAS ONLY REFRESH CYCLE

_ = -

: “H” or “L"

Note: WRITE , A10= "H" or “L"

CS BEFORE RAS REFRESH CYCLE

tre
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TC514102AP/AJ/ASJ/AZ-60 -

HIDDEN REFRESH CYCLE (READ

tRRH twerp
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TC514102AP/AJ/ASJ/AZ-60

HIDDEN REFRESH CYCLE (WRITE)
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TC514102AP/AJ/ASJ/AZ-60

CS BEFORE RAS REFRESH COUNTER TEST CYCLE
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TC514102AP/AJ/ASJ/AZ-60

WRITE, CS BEFORE RAS REFRESH CYCLE

. ol
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TC514102AP/AJ/ASJ/AZ-60

TEST MODE

The TC514102AP/AJ/ASJ/AZ is The RAM organized 4,194,304words by 1 bit, it is internally organized
524,288 words by 8 bits. In “Test Mode”, data are written into 8 sectors in parallel and retrieved the same
way. AIOR, A10C and AOC are not used. If, upon reading, all bits are equal (all “1"s or" 0"s), the data output
pin indicates a “1"shows the block diagram of TC514102AP/AJ/ASI/AZ. In“Test Mode”, the 4M DRAM can be
tested as if it were a 512K DRAM,

“WRITE , CS Before RAS Refresh Cycle” puts the device “Test Mode”. And "CS Before RAS Refresh Cycle
“or” RAS Only Refresh Cycle”puts it back into “Normal Mode”.In the Test Mode, “WRITE. CS Before RAS
Refresh Cycle” performs the refresh operation with the internal refresh address counter. The “Test Mode"
functiom reduces test times(1/8 in case of N test pattern).
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TC514102AP/AJ/ASJ/AZ-60

BLOCK DIAGRAM IN THE TEST MODE

A10R, A10C, AOC

————° Normal

>

A10R, A0C, AOC
O 8

512K block

A10R, A10C, ADC
~O-e O—

512K block

ol |2 B
—_
]
w
2

AV0R, ATHC, AGC
O O——

512K block

o NI} N

A10R, ATOC, ADC
0~\0—

512K block L t—Oour

Test

ol

O [~ ]

m

Normal ATOR, A10C, AOC
=0~ 512K block

[ mi

ATOR, A10C, ADC
00— 512K block

'l

AIOR.AT0C, A0C
—0-0—1512K hlock

A1GR, A10C, ADC
e o

512K block

=[E ol
{

Fig. 1
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