Preliminary information

Features
* Organization: 1,048,576 words x 4 bits
* High speed
- 60 ns RAS access time
- 25 ns hyper page cycle time
- 17 ns CAS access time
* Low power consumption
- Active: 385 mW max
- Standby: 5.5 mW max, CMOS I/0
* Extended data out

Pin arrangement

|
A

5V 1Mx4 CMOS DRAM (EDO)

AS4C14405

* 1024 refresh cycles, 16 ms refresh interval
- RAS-only or CAS-before-RAS refresh

* Read-modify-write

 TTL-compatible, three-state 1/0

* JEDEC standard package and pinout
- 300 mil, 26/20-pin SOJ

* 5V power supply

Pin designation

Pin(s) Description
S0J A0 to A9 Address inputs
/00 3 1 263 GND RAS Row address strobe
I/O_l |2 25[ 1/03
WE O 3 2471 /02 1/00 to I/03 Input/output
RASJ4 . 230 CAS —
AS 5 2 220 0E OE Output enable
3
3 WE Write enable
A9 &b 180 A8 —
P R Y (=Y CAS Column address strobe
A2 11 163 A6
A3 12 1571 A5 Vee Power
Vee 18 141 A4
GND Ground
Selection guide
Symbol AS4C14405-60 Unit
Maximum RAS access time trac 60 ns
Maximum column address access time tan 30 ns
Maximum CAS access time teac 17 ns
Maximum output enable (OE) access time tora 15 ns
Minimum read or write cycle time tre 110 ns
Minimum hyper page mode cycle time thpc 25 ns
Maximum operating current lec1 70 mA
Maximum CMOS standby current lccs 1.0 mA
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Functional description

The AS4C14405 is a high performance CMOS Dynamic Random Access Memory organized as 1,048,576 words x 4 bits. The AS4C14405 is
fabricated with advanced CMOS technology and designed with innovative design techniques resulting in a high speed component required
by high performance systems.

The AS4C14405 features a high speed page mode operation in which high speed read, write and read-write are performed on any of the
1024 x 4 bits defined by the column address. The asynchronous column address uses an extremely short row address capture time to ease
the system level timing constraints associated with multiplexed addressing. Very fast CAS to output access time eases system design. In
contrast to ‘fast page mode’ devices, data remains active on outputs after CAS is de-asserted high, giving system logic more time to latch the
data.

Refresh on the 1024 address combinations of AO to A9 during a 16 ms period is accomplished by performing any of the following:
* RAS-only refresh cycles
 Hidden refresh cycles
» CAS-before-RAS refresh cycles
* Normal read or write cycles

The AS4C14405 is available in JEDEC standard 20/26-pin plastic SOJ packages. System level features include single power supply of 5.0 +
0.5V tolerance and direct interface with TTL logic families.

Logic block diagram

@ —_— [«—> 1/03
Vee — 2 | Column decoder ?/"ga /02
GND — 5 E buffer [— 1/01
=8 Sense amp K> urer l—s 100
A0 — U @
Al — ” _ L—» OE
A2 — & g
RAS RAS clock A3 — | E 8 1024 x 1024 x 4
generator Ad — 2 = » 3 m— Array
ﬁg _ é § (4,194,304)
CAS clock A7 — <
CAS —— generator A8 —
A9 — ‘[
|_—l =
WE clock
WE — generator
Recommended operating conditions
Parameter Symbol Min Nominal Max Unit
AS4C14405 Vee 4.5 5.0 55 Vv
Supply voltage
GND 0.0 0.0 0.0 Y
AS4C14405 Vi 24 - Vee \Y
Input voltage T
ViL -0.5 - 0.8 \Y
Ambient operating temperature Ta 0 70 °C

1V, min -3.0V for pulse widths less than 5 ns.
Recommended operating conditions apply throughout this document unlesss otherwise specified.
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Absolute maximum ratings
Parameter Symbol Min Max Unit
Input voltage Vin -1.0 +7.0 Y
Input voltage (1/0s) Viso -1.0 Vec + 0.5 \Y
Power supply voltage Vee -1.0 +7.0 \Y
Storage temperature (plastic) Tsto -55 +150 °C
Soldering temperature x time TsoLDER - 260 x 10 9C x sec
Power dissipation ) - 1 w
Short circuit output current lout - 50 mA
DC electrical characteristics

-60
Parameter Symbol  Test conditions Min  Max | Unit Notes
Input leakage current I 8?:;92{‘;;;?& .y -2 +2 HA
Output leakage current loL Doyt disabled, OV < Vgt < +5.5V -10  +10 | pA
Operating power supply current lcc1 RAS, CAS, Address cycling; tge=min - 70 mA 1,2
TTL standby power supply current lceo RAS=CAS = V|, - 20 | mA

Average power supply current, RAS cycling, CAS =V,

70 mA 1

RAS refresh mode or CBR lecs tpc = min of RAS low after CAS low
Hyper page mode average power loca RAS =V, C_AS_, o 3 9 mA 1,2
supply current address cycling: typc = min
CMOS standby power supply current  I¢ccs RAS = CAS = Ve - 0.2V - 1.0 | mA
Vi | =-5.0mA 24 - \
Output voltage o ouT
VoL lout = 4.2 MA - 04 |V
CAS before RAS refresh current lccs RAS, CAS cycling, tge = min - 70 | mA
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AC parameters common to all waveforms

-60
Symbol Parameter Min Max Unit  Notes
tre Random read or write cycle time 110 - ns
trp RAS precharge time 40 - ns
tras RAS pulse width 60 10K ns
teas CAS pulse width 13 10K ns
treD RAS to TAS delay time 20 45 ns 6
trAD RAS to column address delay time 15 30 ns
tRsH CAS to RAS hold time 15 - ns
tosy RAS to CAS hold time 60 - ns
tcrp CAS to RAS precharge time 5 - ns
tasr Row address setup time 0 - ns
trAH Row address hold time 10 - ns
tr Transition time (rise and fall) 2 50 ns 4,5
tRer Refresh period - 16 ms
tep CAS precharge time 10 - ns
traL Column address to RAS lead time 30 - ns
tasc Column address setup time 0 - ns
tcan Column address hold time 10 - ns
Read cycle
-60
Symbol Parameter Min Max Unit  Notes
trac Access time from RAS - 60 ns 6
teac Access time from CAS - 17 ns 6,13
tan Access time from address - 30 ns 7,13
tres Read command setup time 0 - ns
treH Read command hold time to CAS 0 - ns
tRrH Read command hold time to RAS 0 - ns
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Write cycle
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Symbol Parameter Min Max Unit Notes
twes Write command setup time 0 - ns 11
tweH Write command hold time 10 - ns 11
twe Write command pulse width 10 - ns
tawL Write command to RAS lead time 15 - ns
towl Write command to CAS lead time 15 - ns
tps Data-in setup time 0 - ns 12
toH Data-in hold time 10 - ns 12
Read-modify-write cycle

-60
Symbol Parameter Min Max Unit Notes
tavc Read-write cycle time 135 - ns
trvD RAS to WE delay time 77 - ns 11
tewd CAS to WE delay time 35 - ns 11
tawp Column address to WE delay time 47 - ns 11
Refresh cycle

-60
Symbol Parameter Min Max Unit Notes
tosr CAS setup time (CAS-before-RAS) 10 - ns 3
tcHR CAS hold time (CAS-before-RAS) 10 - ns 3
trec RAS precharge to CAS hold time 0 - ns
for (CoR countr ) R
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Hyper page mode cycle
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Symbol Parameter Min Max Unit Notes
tepwp CAS precharge to WE delay time 52 - ns
tepa Access time from CAS precharge - 35 ns 13
trasp RAS pulse width 60 100K ns
thoH Previous data hold time from CAS 5 - ns
tRez Output buffer turn off delay from RAS 0 15 ns
twez Output buffer turn off delay from WE 0 15 ns
torz Output buffer turn off delay from OF 0 15 ns
thpe Hyper page mode cycle time 25 - ns
tHPRWC Hyper page mode RMW cycle 60 - ns
tRHCP RAS hold time from CAS 35 - ns
Output enable
-60
Symbol Parameter Min Max Unit Notes
toz CAS to output in Low Z 0 - ns 8
troH RAS hold time referenced to OE 10 - ns
toea OE access time - 15 ns
toep OE to data delay 15 - ns
toez Output buffer turnoff delay from OE 0 15 ns 8
toEH OE command hold time 10 - ns
torz OE to output in Low Z 0 - ns
torr Output buffer turn-off time 0 15 ns 8,10
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Notes

1 lccas locas lecas and lgcg are dependent on frequency.

2 lecp and Iy depend on output loading. Specified values are obtained with the output open.

3 Aninitial pause of 200 ps is required after power-up followed by any 8 RAS cycles before proper device operation is achieved. In the case of an internal
refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 8 initialization cycles are required after
extended periods of bias without clocks (greater than 8 ms).

4 AC Characteristics assume ty = 2 ns. All AC parameters are measured with a load equivalent to two TTL loads and 100 pF, V,_ (min) 2 GND and V|y
(max) < Vcc.

5 Vjy (min) and V,_(max) are reference levels for measuring timing of input signals. Transition times are measured between V, and V.

6  Operation within the tgcp (max) limit insures that tgac (Max) can be met. tgep (Max) is specified as a reference point only. If tycp is greater than the
specified tgcp (max) limit, then access time is controlled exclusively by tcac.

7 Operation within the tgap (max) limit insures that tgac (Max) can be met. tgyp (Max) is specified as a reference point only. If tgap is greater than the
specified tgap (Max) limit, then access time is controlled exclusively by taa.

8  Assumes three state test load (5 pF and a 380 Q Thevenin equivalent).

9  Either tycy Or tgry Must be satisfied for a read cycle.

10 torr (max) defines the time at which the output achieves the open circuit condition; it is not referenced to output voltage levels. toes is referenced from
rising edge of RAS or CAS, whichever occurs last.

11 twes: twens two towp and tayp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only.

If tys = tyws (Min) and tyy 2 twy (Min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the
cycle. If taup = tawp (MiN), tewp = tewp (Min) and tawp = tawp (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 conditions is satisfied, the condition of the data out at access time is indeterminate.

12 These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in read-write cycles.

13 Access time is determined by the longest of tcaa OF tcac OF topa

14 tac 2 tep to achieve toe (min) and teps (Max) values.

15 These parameters are sampled and not 100% tested.

16 These characteristics apply to AS4C14405 5V devices.

AC test conditions
- Access times are measured with output reference levels of

VOH = 2.4V and VOL = 04\/, +5V
VlH = 2.4V and V||_ =0.8V
- Input rise and fall times: 2 ns R1 =828Q
Dout
100 pF* R2 =295Q *including scope
and jig capacitance
GND

Figure A: Equivalent output load
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Key to switching waveforms
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Read waveform
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toz

Data out
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toez

torr (see note 10)
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Early write waveform
tR
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Hyper page mode early write waveform
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CAS before RAS refresh waveform
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Hidden refresh waveform (write)
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CAS before RAS refresh counter test waveform

tras

tRsH trp

7
-

tesr [+— tepr—>

~rc [+— tcHR—| ——— fcas w
\

O
ol

tRaL
tasc
Address
l—> tcac > I* torF
-, tcLz toEZ & e
170 %{ Data out
® tRRH
S, tres | treH
= < WE 7277777777777 m
[+
2 | troH
toea
tRwi
tewl
twp
twen
o twes
° WE Y V7777777777777 7777777777777,
g A
s < [ 'os
§ 1/0 Data in
OE
\ tRCS | t\}VLRWL
"_‘ tewp I
tawp tewL
3 toea
> toep
2 OE
;I < tan ton |
e
5] l+—| toEz
o
e tos
170 £ Dataout | Data in S

282 ALLIANCE SEMICONDUCTOR DID 11-30006-A. 11/25/98



Preliminary information I AS4C14405
4'\\@
Capacitance *° f = 1 MHz, T, = Room temperature
Parameter Symbol Signals Test conditions Max Unit
_ Cint AO to A9 Vi, = OV 5 pF
Input capacitance ———————
Cinz RAS, CAS, WE, OF Vi, = 0V 7 pF
170 capacitance Ciso /00 to 1/03 Vin = Vout = OV 7 pF
AS4C14405 ordering information
Package \ RAS access time 60 ns
Plastic SOJ, 300 mil, 26/20-pin 5V AS4C14405-60)C
AS4C14405 part numbering system
AS4 C 14405 —XX X C
. = Package: .
DRAM C = 5V CMOS Device RAS access )= 26/20-pin S01 300 Cgmmeruoal temperature range,
prefix number time mil 0°Cto 70 °C
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