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DETAIL SPECIFICATION FOR:
HYB 511000A-70/-80/-10

1 048 576 x 1 Bit
Dynamic RAM

TYPICAL CONSTRUCTION: ACMOS

CAUTION: These are electrostatic
sensitive devices

ASSESSMENT LEVEL(S): P,Y,L

1 - TYPE DESCRIPTION:

® 1048 576 words by 1-bit organization
® Fast access and cycle time
70 ns access time
130 ns cycle time (HYB 511000A-70)
80 ns access time
150 ns cycle time (HYB 511000A-80)
100 ns access time
180 ns cycls time (HYB 511000A-10)
® Fast page mode cycle time
40 ns (HYB 511000A-70)
45 ns (HYB 511000A-80)
55 ns (HYB 511000A-10)
@ Single +5V (+10%) supply with
a built-in Vgg generator

® Low power dissipation
max., 440 mW active (HYB 511000A-70)
max. 386 mW active (HYB 511000A-80)
max. 330 mW active (HYB 511000A-10)
max. 5.5 mW standby

® Qutput unlatched at cycle end allows
two-dimensional chip selection

® Common I/0 capability using
“early write"” operation

© Read-modify-write, CAS-before-RAS re-
fresh, RAS-only refresh, hidden refresh, fast
page mode capability and test mode
capability

® All inputs and output TTL-compatible

® 512 refresh cycles/8 ms

@ Plastic Packages: P-DIP-18, P-S0J-26/20

Information of components qualified to this detail speciflcation is
available in the current CECC 00 200 : Qualified Products List.

Full document details: CECC 90112-005 ISSUE 10

Documents



http://www.avadocuments.com/doc/cecc-90112-005-issue-1-0
http://www.avadocuments.com/doc/cecc-90112-005-issue-1-0

CECC CECCx90x%112- DD5%ISSUE%1 &8 EE 1974499 0050344 780 W

2 OPERATING CHARACTERISTICS

The following characteristics are applied over the full opera-
ting temperature range (0 to 70 °C) and over the whole power
supply range (BV + 10 %),

2.1 General Descriptions

The HYB 511000A is a iMbit dynamic RAM which utilizes CMOS silicon
gate process technology as well as advanced cirguit techniques to

provide wide operating margins, both internally and for the system
user,

- Nominal voltage supply:

The HYB 511000A has a single + 5V power supply with a built-in
VBB generator.

- Types of refresh modes:

Three different refresh modes are possible: RAS-Onily Refresh
Cycle, Hiddeh Refresh Cycle {(read / write) and GAS-Before-BAE
Refresh Cycle. The first two modes require nine external re-
fresh addresses. In the TA5-Before-RAS Refresh mode no external
refresh addresses are required. If the chip detects a CAS-Befora-
RAS Cycle, a refrash counter is incremented by one supplying the
row decoders with the new internally generated refresh addresses.

- Operating modes:

The basic operation (read cycle, write cycle and read-write
cycle) is fully compatible with conventional DRAMs. In
addition the HYB 511000A can operate in the fast page mode
(fast page mode read cycle, fast page mode write cycle and
fast page mode read-write cycle). This mode is a fast serial
mode with 40 ns (HYB 511000A-70), 45 ns (HYB 511000A-80) and
5% ns (HYB 511000A-12) cycle time. 1024 bits can be addressed
along the selected row in any address sequence,

- Electrical compatibility:

The HYB 511000A has multiplexed address inputs and is packaged
in a standard 18-pin (DIL) or 20-pin (50J) ptastic package as
altl iMbit DRAMs. In the basic operation the HYB 511000A is
fully compatible with all other i{Mbit DRAMs, The devices can
be handled with commonly used automatic testing and insertion
equipment, Direct interfacing can be done with high perfor-
mance logie devices such as Schottky TTL.

- Block Diagram:

In Figure 1 a block diagram of the HYB 511000A is shown,
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- Functions of Terminals;

The terminal connection and the function performed by

terminal are shown in Table 1,

Table 1:

Symbol Function Categorte
AD - A9 Address Input
RAS Row Address Strobe Input
b1 bData In Input
DO Data Out Output
CAS Column Address Strobe | Input
WRITE Read/Wrlte Input
Vee Power Supply

Vgg Ground

TF Test function Input
N.C. No connection
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2.2 Detalled Functional Specifications

Fas

~ Memory size / organisation:

The HYB 511000A is a IMbit dynamic RAM with fast page mode
possibillity organized as 1 048 576 words by 1 bit,

- Addressing moda:

In order to decode 1 of 1 048 576 memory cells twenty binary
address inputs are required, The HYB $11000A have ten multi-
plexed address inputs (AD - A9), Ten row address bits are
latched with the row address strobe (RAS), all row address must
be stable on or before the falling edge of RAS and during the
row address hold time. The ten column address bits are latched
with the column address strobe (CAS), all column addresses

must be stable on or before the falling edge of CAS and during
the column address hold time, )

- Write enable:

The read or write mode is selected with the WRITE input. High on
WRITE selects the read mode, fow the write moda. In the read mode
the data input is disabled,

Data i5 written in with the last fallling edge of WRTTE or TAS.
If WRITE goes low before TAS transition to tow, data-in is
strobed by TAS and the set-up and hold times are referenced
to TAS. If WRITE goes low after CAS transition to low, data-in

- Dutput enable:

The output buffer is three-state TTL compatible. The output

buffer is controlled by the state of Write when GAS (CS) goes low,
The output buffer is in the high impedance state until CAS goes
tow and returns to the high impedance state when TAS goes high,

the early-write mode is selected, In which the output floats and
a8 common I/0 capability exlists.

The untatched output at the cycle end allows two-dimensional
chip selection.

~ Test mode

The HYB511000A is internally organized 262 144 words by 4 bit.
In “test mode”, data would be written into a number of sectors
(4 sectors) in paralliel and retrieved the same way. If upaon
reading, all bits are equal (all "H” or "L"), the data output
pin indicates the same date as the 4 bits. In thls case, the
data output pin Indicates the expected data for good parts.

If any of the bits differed, the data output pin would Indicate
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a high impedance state for bad parts, In figure 2 the block
b dlagram is shown Including its truth table when test mode is
used.

In test mode iM DRAM can be tested as if it were 256k DRAM
by the following method.

Figure 2!
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TF = Super voltage; Test Mode
TF = V_(TF} level or High-Z; Normal

Truth Table in Test mode Function

A B Cc D [2le]
¢} 0 0 0

1 1 1 1 1
otherwise Hi-Z

Test mode function is performed on any of the timing cycles
including fast page mode when TF pin is held on supaervoltage
(VCC + 4.5 V) for the specified period (see 2.b dynamic
characteristics and 2.7 timing diagram). The address input A9
Is ignored in the test mode.

On the other hand, normal operation requires the TF pin be
connected to VIL(TF) tevel, or left unconnected on the printing
wiring board. The test mode function reduces test times (1/4 in
case of using N test pattern), This test mode function is
Implemented from revision C,
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2.3 Limiting Conditions of Use (Absplute Maximum Ratings)

The limiting conditions of use are not for inspection purposes,
The values of limiting conditions of use are given in the table
2. All voltages are referred to VSS = GND.

Table 2:

Characteristics Symbol min Imax | Unit
Supply voltage VCC -1 +7 A%
Input voltages VI -1 | +7 \
Test function input VI -1 110.5 \
voltages

Qutput voltages Vg -1 | +7 v
Output currents (note 1) I ~-50 |+50 mA
Input currents I -15 {+145 mA
Max. power dissipation PD max -- 0,6 W
Dperating temperature Tamb 0 +70 oc
Storage temperature Tstg -55 [+150]. 9C

Note 1: Short circuit

Stresses above those listed under limiting rating conditions
may cause permanent damage to the device, Exposure to absolute
rating conditions for extended periods may effect device re-
liability,

Warning: These are electrostatic sensitive devices,

. Documents

Document Sharing Hub

Full document details: CECC 90112-005 ISSUE 10


http://www.avadocuments.com/doc/cecc-90112-005-issue-1-0
http://www.avadocuments.com/doc/cecc-90112-005-issue-1-0

2.4 Recommended Conditions of Use and Assocliated Characteristics
(In accordance with §.3.8 of CECC 90 100)

The values of recommended conditions of use are given in the
table 3. All voltages are referred to Vg, = GND.

CECC CECCx90%112- DOSISSUEx]L &85 ME 1974499 0050349 2k2 -‘

Table 3:

Characteristics| Condition | Symbol min |max | Unit
Supply voltage VCC 4,51 5.5 v
Low tevel

input voltages ViL -1f 0.8 A
High level

input voltages VIH 2.4) 6.5 v
Test enable in- VIH(TF) VCC 10.5 \'
put high voltage +4.5
Test disable in- VIL(TF) -1 VCC v
put low voltage +1.0
Operating T amb 0 | +70} O¢
temperature

N
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Static Characteristics
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All voltages arg referred io VSS =0V, VCC =5V +10 %,
Tamp = 0 to 70 °C.
Table 4;
Characteristics Test Symbol min fmax | Unit
condition
Average Voo supply current Inpy
HYB 511000A-70 Note 2,3 -] 80 mA
HYB 511000A-80 Note 2,3 - § 70 mA
HYB 511000A-10 Note 2,3 - | &0 mA
{RAS, TAS, address cycling
tRC = tRC min)
Standby Voo supply current Ioen - 2 mA
{RAS = TAS = Viy!
Average Vioe supply current ICCB
during RAS-only Refreash
cycles:
HYB 511000A-70 Note 2 - { 80 mA
HYB 511000A-B0 Note 2 -1 70 ma
HYB 511000A-10 Note 2 -] 60 mA
{RAS cycling, CAB = Vigi
Average Vao supply current Iocs
during fast page mode
HYB 511000A-70 Note 2,3 -] 60 mA
HYB 511000A-80 Note 2,3 - 1 50 mA
HYB 511000A-10 Note 2,3 - 1 40 mA
(RAS = Vi CAS, address
Cycllﬂg, tPC = tPC min)
Standby Vpap supply current Taes - i mA
(RAS = TAB = Vop -~ 0.2 V)
Average Von supply current Tece
during CAS before RAS
refresh mode
HYB 511000A-70 Note 2 - | 80 mA
HYB 511000A-B0 Note 2 - 170 mA
HYB 511000A~10 Note 2 - | 60 mA
(RAS, TAS, cycling
the = tgpg Min)
Test function input IITF - 1 mA
current
Voet 4.8V < VIN(TF)< 10,5V
For notes see page 9
-8 -
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Table 4 (continued}:

Characteristics Test Symbaol min |max Unit
condition

Input high voltage VIH 2,4| 6.5 v

Input low voltage VIL -1} 0.8 v

Test enable input high VIH(TF) VCC 10.5 v

vol tages +4.5

Test disable input low VIL(TF) -1 VCC v

voltages +1.0

Output high voltages VOH 2.4f - v

Ugyr = - 5 mA)

Qutput low voltages VOL - 0.4 \

Input leakage current, IIL -10 10 UA

any input except TF

(0 Vv ¢« vIN < 6.5V,

alt other pins = 0 V)

Input leakage current, IIL(TF) -10 10 UA

only TF ,
(0 V & Vpy (TF) < Vo 40,5V

all other pins = 0 V)

Output leakage current I -10 10 UA

oL
(DD is disabled,
0V < VDUT < VCC

Note 2 - ICCi’ ICC3’ ICCQ' ICCb depend on cycle rate

Note 3 - ICCi’ ICCR depend on output loading. Specified values are
megsured with the output apen.
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2.6 Dynamic Characteristics

Alt voltages are referred to VSS =0V, VCC =5V +10 %,
Tamp = 0 to 70 °C, t7 = 5 ns,

Table 5;:
HYB HYB HYB
Characteristics Conditions}Symbol |511000A |511000A |511000A [Unit
-70 ~80 -10
min |max |min |max {min |max
TRANSITION TIME Note 4, 5
«Rise and fall time ty T3] 50 3] 50 3] 50} ns
CYCLE TIMES Note 4, §
.Read ) the 1304 - | 150} - ] tBO|] - | ns
Mrite 1RC 130 - 150 - 180 - ns
.Read-write towe | 1851 - | 1751 - | 2100 =~ | ns
.Fast page mode read tpe L1 45 - 55 - ns
.Fast page mode write tpe 40 - 45| - 561 -~ ns
.Fast page mode read- teruel 651 - 761 - 85y -~ | ns
write
.Refresh period tREF - 2 - 8 - 81 ms
ACCESS TIMES Note 4, 5
-Read operation:
.from RAS Note 6, 11| tpan - 701 - g0l - | 100} ns
from CAS Note b, 11 tCAC - 20 -~ 20 - 25} ns
.from column address Note b6, 12 tAA - 35 - 10 - 501 ns
~Read-write operation:
.as for read operation
-Fast page mode read
operation:
,from TAS Note 6, 11 toac - aol - 20p - 25} ns
.from cotumn address Note b6, 12] tp - 3B - qof - 50] ns
.from CAS precharge Note & topa - 35 - 40| - 50] ns
PULSE DURATION Note 4, 5
~-Read operation:
.GAS pulse width toas | 20| t0*| a20] 10®| 25| 10%| ns
.RBS pulse width teas | 70 10%] 80| 10*] 100 104 ns
RAS precharge time thp 50 - 117 I 70 - ns
~Write operation:
.RBS pulse width taas | 70| 10*] 80| 10%} 100| 10%] ns
.Beg precharge time . thp 50 —4 60 —4 70 -4 ns
. CAS pulse width toas 201 10 20f 10 a5) 10 ns
JWRITE pulse width typ 15} - 15 - 20] - | ns
-Read-write operation:
.as for write operation
For notes see page 17 ——e
_10..
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Table 5 (continued):

HYB HYB HYB
Characteristics Conditions|Symbol|511000A |541000A |[511000A |Unit

=70 -80 ~10
min fmax |min fmax |min {max

-Fast page mode read
operation:
\RAS pulse width
.CAS pulse width
.CAB precharge time
.RAS precharge time
-Fast page mode write
operation:
RAS pulse width
.CAS pulse width

tease| 70 102 80 102 100 102 ns
toas | 20] 10%| 20f 10*] 25| 10 ns
top tof - | 1o} -] 10 -1 ns
tRP 50 - 60 - 70 - ns

tpacp| 70 102 80 102 100 102 ns
CAS toag 20] 1o 201 10 as] 107 ns

CAS precharge time top i0) - 10} - 10 - ns

.§§§_Brecharge time thp 50 - b0} - 70y -1} ns

JWRITE pulse width 1 15) - i8] - ap] - | ns
-Fast page mode read- WP

write operation:

.85 far fast mode write

operation
~RAS only refresh

operation:

.as for read operation
~-CAS before RAS refresh
operation:

.RAS pulse width

.RAS precharge time
.CAS precharge time
~Hidden refresh read
pperation:

.as for read operation
-Hidden refresh write
operation:

a5 for write operation
~CAS before RAS refresh
counter operation:

.CAS pulse width

4 4
tras | 70| 10%} o] 10*] 100] 10%] ns
tCPN 10 - i0 - 15 - ns

4 4 q
tCAS» 20§ 10 20§ 10 as| 1o ns

.CAS precharge time topT a0 - a0 - 50} - | ns
RAE pulse width tras | 70| 10*] 80| t0?| 100 10| ns
.RAS precharge time RP 501 - o] - 70 - | ns
{WRITE pulse width tup 15} - 18] -~ 20 - | ns
-~Test mode operation:
.a8s for read, write,
read-write or fast page
operation
For notes see page 17
P e,
_11_
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