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OUTLINE AND DIMENSIONS: DETAIL SPECIFICATION FOR:
P-DIP-18 or P-50J-26-20 1 Megabit (1 048 576 x 1 Bit)
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Dynamic RAM

HYB 511000-85
' TERMINAL CONNECTIONS: HYB 511000-10
HYyB 511000-12
HYF 511000-12
HYC 511000-12
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1 - TYPE DESCRIPTION:

¢ 1048 576 words by 1-bit organization * Low power dissipation
e Fast access and cycle time max. 385 mW active {(HYB 511000-85)
85 ns access time max. 330 mW active (HYB 511000-10}
165 ns cycle time (HYB 511000-85} max. 275 mW active (HYB 511000-12)
100 ns access time max. 5.5 mW standby
190 ns cycle time  {HYB 511000-10) ® Qutput unlatched at cycle end allows
120 ns access time two-dimensional chip selection
220 ns cycle ime  (HYB 511000-12} ¢ Common I/0O capability using “early write”
o Fast page maode cycle time operation
£0 ns (HYB 511000-85) ® Read-modify-write, CAS-before-RAS refresh,
55 ns {HYB 511000:10) AAS-only refresh, hidden refresh, fast page mode
70 ns (HYB 511000-12) capability and test mode capability :
® Single +5V (+10%) supply with a built-in ® All inputs and output TTL-compatible
Vaa generator ® 512 refresh cycles/8 ms

Information about manufacturers who have components qualified to this

detail specification is available in the current CECC 00 200 (QPL),
MUAHAG-PPL Vol1.7 and VG 95 212 T 4

Alleinverkaut durch Beuth Verlag GmbH, Ksin CECC 90 112-006 Dez 1989 Preisgr. 15
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|
2 OPERATING CHARACTERISTICS ‘

| The following characteristics are applied over the full opera-

| ting temperature range (e.g., HYB 511000 from 0 to 70 0¢, see

| clause 2.4 of this specification) and over the whole power supply
range (5V + 10 %),

2.1 General Description:

The HYB 511000 i5 a iMbit dynamic RAM which utilizes CMOS silicon
| gatd process technology as well as advanced circult techniques to
| provide wide operating margins, both Iinternally and for the

system user,

- Nominal voltage supply:

vBB generator.
- Types of refresh modes: .

Three different refresh modes are possible: RAS-Only Refresh
Cycte, Hidden Refresh Cycle (read / write) and TAS-Before-RAD
Refresh Cycle, The first two modes require nine external re-
fresh addresses, In the UCAG-Before-RAS Refresh mode no external
refresh addresses are required. If the chip detects a CAS-Before-
RAS Cycle, a refresh counter Is incremented by one supplying the

|

The HYB 511000 has a singte + 5V power supply with a built-in

| 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 511000 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 50 ns (HYB 511000-85), 55 ns (HYB 511000-10) and
| 70 ns (HYB 511000-12) cycle time. 1024 bits can be addressed
along the selected row in any address sequence. .

- Electrical compatibitity:
The HYB 511000 has multiplexed address Inputs and is packaged
in a standard 1B-pin {DIL) or 20-pin (SOJ) plastic- package as
all iMbit DRAMs. In the basic operation the HYB 511000 is
fully compatible with ail other iMbit DRAMs. The devices can
be handied with commonly used automatic testing and insertion
equipment. Direct interfacing can be done with high perfor-
mance logic devices such as Schottky TTL.

- Block Diagram:

In Figure 1 a block diagram of the HYB 511000 is shown,

-2 - cECC 90 112-006 ISSUE 1

Documents

Full document details: CECC 90112-006 ISSUE 10



http://www.avadocuments.com/doc/cecc-90112-006-issue-1-0
http://www.avadocuments.com/doc/cecc-90112-006-issue-1-0

CECC CECC%90%Lle-

Figure 1:

O06*ISSUEXL 49 WM 1974499 0050341 LSS WA

WRITE qz L
CAS Butfer
No.2 Clock Data oyt [ DO
Generator Buffer
! ]
TF I -
4 7 Column m > ,
AC ____:l 10 A Address Column |
)| Buffers [10) Decoder
Al =
. A2—- -
Refresn Sense Amp
A3 — Controlter | 110 Gating
AL —
AS— : 2048
] Refresh B
As Counter (9) ;
el 2l
5T rew — Row Memory
A9 > Addrass | 9'\ Decoger] 12 Array
Buffers (10) I
I |
1
|
= No.1 Clock
RaS Generator
Substrare Bias Yie
Genergtor v
Vs

- Functions of Terminals:

The terminal connection and the function performed by each

terminal are shown in Table 1.

Table 1:

Symbol Function Categorie
A0 - A9 Address Input
RAS Row Address Strobe Input
DI Data In Input
Do Data Out Output
CAS Column Address Strobe | Input
WRITE Read/Write Input
Voo Power Supply

Vgg Ground

TF Test function Input
N.C. No connection
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a.2

Detailed Functional Specification

- Memory size / memory organisation:

The HYB 511000 is 3 iIMbit dynamic RAM with fast page mode
possibitity organized as & 048 576 words by 1 bit.

Addressing mode:

In order to decode 1 of 1 048 576 memory celis twenty binary
address inputs are required, The HYB 511000 have ten multi-
plexed address Iinputs (AD - AQ9)., 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 (CAT), ail column addresses

must ba stable on or before the falling edge of TAS and during
the column address hold time.

Write enabtle:

The read or write mode Is setected with the WRITE input. High on
WRITE selects the read mode, low the write mode, In the read mode
the data input is disabled.

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

to CAS. If WRITE goes low after CAS transition to low, data-in
is strobed by WRITE and set-up and hold times are referenced
to WRITE.

Dutput enable:

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

buffer is controtled by the state of Write when CAS (CS) goes low.

The output buffer is in the high impedance state until CAS goes
tow and returns to the high impedance state when CAS goes high.

When Write is in the tow state before a TAS transition to low
the early-write mode Is selected, In which the output floats and
a common I/0 capability exists.

The unlatched ouvtput at the cycle end allows two-dimensional
chip selection,

Test mode

The HYB 511000 is internally organized 262 144 words by 4 bit.
In “test mode”, data would be written into a number of sectors
{4 sectors) In parallel and retrieved the same way. If upon
reading, all bits are equal (all “H” or "L”), the data outiput
pin indicates the same date as the 4 bits. In this case, the
data output pin indicates the expected data for gobd 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
diagram is shown Including its truth table when test mode is

‘ used.

In test mode 1M DRAM can be tested as if it were 256k DRAM
by the following method.

Figure 2
An,Am
Anan [ 26k |2 °
Block T ———0 Narmal
An,Am — ENch
AnAm | 256k LB &
Block =
ot 5
o] o hn mER
———-
D—IM 26K & 4° Normal

Block [N ch
I 3 2 TF

3
FnAm [ 256k D
Block e——

[
®

TF = Super voltage; Test Mode
TF = Vy (TF) level or High-Z; Normal

Truth Table in Test mode Function

A B [of D DO
0 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 supervoltage
(VCC + 4,5 V) for the specified period (see 2.6 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) level, 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 (Absalute Maximum Ratings) o

The timiting conditions of use are not for inspection purposes.
The vaives of limiting conditions of use are given in the table
2. All voltages are referred to Vgg = GND.

Table 2:

|

‘ Characteristics Symbol min fmax | Unit
Supply voltage Voo | +7 v
Input voltages Vi -1 +7 v
Test function input Vi -1 {10.5 v
vol tages
Output voltages Vo -1 | +7 v ‘
Output currents (note 1) In -50 {+50 mA
Input currents Iy -15 [+15 mA
Max., power dissipation Pp max -- 0,6 W
Operating temperature

| HyB Tamb 0] +70 oC

; HYF Tamb -40 | +85)] Oc

- 0
HYC Tamb 55 [+125 c

Storage temperature TStg -55 }+150 o¢

Note 1: Short circult

Stresses above those (lsted under limiting conditions of use

may cause permanent damage to the device. Exposure 1o absolute

rating conditions for extended periods may effect device re- ‘
liabitity. :

Warning: These are electrostatic sensitive devices.
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2.4 Recommended Conditions of Use and Assoclated Characteristics
(In accordance with 5.3.8 of CECC 90 100}

The values of recommended conditions of use are given In the

table 3. All voltages are referred to VSS = GND,
Table 3:
Characteristics| Condition Symbol min |max Unit
Suppty voltage VCC 4.5 5.5 v
Low level
input voltages ViL -1} 0.8 v
High level
input voltages Vin 2,41 6.5 v
Taest snable in- VIH(TF) Voo f10.5 v
. put high voltage +4.5
Test disable in- VIL(TF) -1 VCC A"
put low voltage +1.0
Operating
temperature
o
HYB T amb D | +70 C
HYF Tamb -40 | +85 a¢
- o]
HYC Tamb 55 |+125 C
-7~ CECC 90 112-00b ISSUE 1
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2.5 Statlc Characteristics .
All voltages are referred to vSS =0V, VCC =5V +10 %,
Tamp = Tamp ™min to Tgpg max
Table 4:
Characteristics Tast Symbol min jmax Unit
condition
Average VCC supply current ICCi
HYB 511000-85 Note 2,3 - 70 mA
HYB 511000-10 Note 2,3 - 60 mA
HYB/HYF/HYC 511000-12 |[Note 2,3 - 50 mA
(RAS, CAS, address cycling
tRC = tRC min)
Standby_!-CC supply current ICCQ - 2 mA
(RAB = TAS = Vg ®
Average V,n, supply current Loes
during RAS-only Refresh
cycles:
| HYB 511000-85 Note 2 - 70 mA
HYB 511000-10 Note 2 - 60 mA
| HYB/HYF/HYC 511000-12 |Note 2 - 50 mA
| (RAS cycling, CAS = Vg
tRC = tRC min)
Average Vo supply current Ices
during fast page mode
HYB 511000-85 Note 2,3 - 50 mA
HYB 511000-10 Note 2,3 - 40 mA
HYB/HYF/HYC 511000-12 |Note 2,3 - 30 mA
(RAS = VL CAS, address
cycling, tpp = tpg min) .
Standby V.., supply current Iocs - 11 mA
(RAS = TAS = Vpp - 0.2 V)
Average Voo supply current Iecw
during CAS before RAS
refresh mode
HYB 511000-85 Note 2 - 70 mA
HYB 511000-10 Note 2 - 60 maA
HYB/HYF/HYC 511000-12 |[Note 2 - 50 mA
(RAS, CAS, cycling
the = tpe min)
Test function input Iy7r - 1 mA
current
Voet 8.5V < Vipnep) ¢ 10.5V ‘
For notes see page §
-8 - CECC 90 112-006 ISSUE 1
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. Table 4 (continued):
Characteristics Test Symbol min |{max Unit
condition
Input high voltage VIH 2.4]1 6.5 \s
Input low voltage VIL -1} 0.8 \
Test enable input high VIH(TF) vCC 10.5 v
voltages +4.5
Test disable input low VIL(TF) -1 VCC v
voltages +1.0
Output high voltages VOH 2.4 - v
' Output low voltages VOL - 0.4 \%
Input leakage current, IIL -10 10 UA
any input except TF
(0 v ¢ VIN < b.5YV,
all other pins = 0 V)
Input teakage currgnt, IIL(TF) -10 10 UA
onty TF '
(0 v < VIN(TF) < VCC+0.5,V
all other pins = 0 V)
Qutput leakage current IDL -10 10 UA
(DD is disabled,
0V« VDUT < VCC
. Note 2 - ICCi‘ ICCB’ ICCQ' ICCb depend on cycle rate

Note 3 - ICCi’ ICC4 depend'on output loading. Specified values are
measured with the output open.
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2.6 Dynamic Characteristics ’

?!l voltages are referred to VSS =0V, Voo =5V 11014,

amb = Tamp Min to T .p max, ty =5 ns,
Table 5:
HYB HYB HYB/HYF /HYC
Characteristics Conditions|Symbol }541000-85])541000-10}511000-12}Unit
min |max |min {max |min |max
TRANSITION TIME Note 4, 5
| \Rise and fail time ts 3} 50 3} 50 3] 50| ns
| CYCLE TIMES Note 4, 5
| .Read tae | 165) - | 190] - | 220] - | ns
JWrite tre 165 - 190 - 220 - ns .
.Read-write true 190 - 220 - a55 - ns
Fast page mode read tpe 501 - 55| - 70| - | ns
.Fast page mode write too 50 - 55 - 70 - ns
.Fast page mode read- trrWC 75 - 85 - 105 - ns
| write
? .Refresh period toer - 8 - 8 - B8 { ms
AGCESS TIMES Note 4, 5
~Read operation: i
. from RAS Note 6, 11} tp,o - 85| - | 100f - | t20} ns
.from CAB Note &, 11 tn,a - 25| - 25| - 30| ns
.from cotumn address Note 6, 12 tAA - 45 - 50 - 60| ns
~Read-write operation:
.as for read operation
~Fast page mode read
operation:
. from CAS Note &, 11| tpap - | 28| - | a5 - 30{ ns o
.from column address Note 6, 12] t,, - 45 - 50 - 60] ns
.from CAS precharge Note 6 topa - 45 - 50 - 65| ns
PULSE DURATION Note 4, b
-Read operation:
.CAS pulse width toas | 25| 10%| 25| 10%| 30| 10%| ns
.RAS pulse width teas | 85| 104 100 10%[ 120 10%] ns
.RAS precharge time tpp 70} - 80f - 90| - | ns /
~Write operation:
.RAS pulse width toas | 85| 10| 100f 10%] 120] 104 ns
.RAS precharge time thp 70{ - 80| - 90 - | ns
.TAS pulse width toas | 25| t04| 25| 10%) 30[ 10%| ns
JWRITE puise width typ 20| - 20| - 25! - | ns
-Read-write operation:
.85 for write operation
For notes see page 17 ’
- 10 - CECC 90 112-006 ISSUE 1
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‘ Table 5 (continued):
HYB HYB HYB
Characteristics Conditions]|Symbol)511000-85]511000-10|511000-12}Unit
min |{max |min |max {min |max
-Fast page mode read
operation:
RAE pulse width toasp| 85| 10°| 100| 103} 120) 10°] ns
.TAS pulse width toas | 25| 10%) as| 10%] 30| 10%] ns
.CAS precharge time top i0] - 10} - 18] - | ns
.RAS precharge time tap 70} - go| - 90| - | ns
-Fast page mode write
operation:
RAS pulse width tpasp| 85( 10°| 100] 10°| 120{ 10%( ns
.TAS pulse width toas | 25} 104 as| 10%| 30| 10%) ns
.CAS precharge time top 10 - 10} - 15] -] ns
‘ .RAS precharge time thp 70] - Boj - 901 - | ns
JWRTTE pulse width 1 a0} - 20) - 25} - 1| ns
-Fast page mode read- WP
write operation:
.as for fast mode write
operation
-RAS only refresh
operation:
.85 for read operation
-CAS5 before RAS refresh
cperation:
.RAS pulse width taag | 85] 10%| too| 10%] to0] 10%{ ns
RAS precharge time tap 70 - gop - 90| - | ns
.CAS precharge time topy 15} - 15| - 20 - | ns
~Hidden refresh read
operation:
.as for read operation
. -Hidden refresh write
operation:
.25 for write operation
-CAS before RAS refraesh
counter operation:
.GAS pulse width toag t 25{ 10*f 25( 10%f 30{ 107 ns
.CAS precharge time topt 50| - 501 - 60| - | ns
.RAB pulse width tras | 85| 10%] too| 10%]| 120| 10%| ns
‘ ,RAS precharge time : tRP 70 - 80 - 90 - ns
‘WRITE pulse width tup 20| - 201 - 25 - | ns
-Test mode operation:
.as for read, write,
read-write or fast page
operation
For notes see page 17
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