SIEMENS

4M x 1-Bit Dynamic RAM HYB 514100-80/-10

Advanced Information

® 4 194 304 words by 1-bit organization
® Fast access and cycle time
80 ns access time
160 ns cycle time (HYB 514100-80)
100 ns access time
190 ns cycle time (HYB 514100-10)
® Fast page mode cycle time
45 ns (HYB 514100-80)
55 ns (HYB 514100-10)
® Single + 5V (+ 10 %) supply with a built-in Ves generator
® Low power dissipation
max. 495 active mW (HYB 514100-80)
max. 440 active mW (HYB 514100-10)
max. 5.5 mW standby

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

® Common I/O capability using "early write" operation

® Read, write, Read-modify-write, CAS-before-RAS refresh, RAS-only refresh, hidden
refresh, fast page mode

® All inputs and outputs TTL-compatible

® 1024 refresh cycles/16 ms

® Plastic Package: P-SOJ-26/20 350 mil

The HYB 514100 is the new generation dynamic RAM organized as 4 194 304 words by
1-bit. The HYB 514100 utilizes a submicron triple poly, single metal CMOS technology
with a depletion type trench capacitor and a fully overlapping bitline contact (FOBIC) as
well as advanced CMOS circuit techniques to provide wide operating margins, both
internally and for the system user. Multiplexed address inputs permit the HYB 514100 to
be packaged in a 26/20-pin SOJ 350 mil plastic package. This package size provide high
system bit densities and is compatible with commonly used automatic testing and insertion
equipment. System-oriented features include single + 5 V (+ 10 %) power supply, direct
interfacing with high-performance logic device families such as Schottky TTL.
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HYB 514100-80/-10

Ordering Information

Type Ordering code

Package

Description

HYB 514100J-80 | Q67100-Q419

P-S0OJ-26/20 350 mil

DRAM (access time 80 ns)

HYB 514100J-10 | Q67100-Q420

P-SOJ-26/20 350 mil

DRAM (access time 100 ns)

Pin Configuration Pin Names
ot CE] Ves A0-A10 | Address Inputs
VRTTE[ 2 25 00 RAS Row Address Strobe

s 2 TR DI Data In

i BANC Do Data Out

an(ls 22 a9 CAS Column Address Strobe

WRITE | Read/Write Input

of]o 18 1] A8 Vee Power Supply (+ 5 V)
a0 17 har Vss Ground (0 V)
az[] 1 ;lAs N. C. No Connenction
A3[]12 15 [JAS

Ve O3 14 gAt.

SPP00982
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HYB 514100-80/-10

Block Diagram
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HYB 514100-80/-10

Absolute Maximum Ratings

Operating temperature FaNGE ...........ccoeeueiuieeirieeieeeee et et eete e s eree et e reesreeaee e 0to70°C
Storage temperature range.........ccccovieiriiieeieeie et —-55t0 + 150 °C
S0ldering tEMPETALUIE .......ccuiiviecieeet ettt ettt ettt eae st e e e e ees 260 'C
SOIABING tIME ...ttt e e e e e e e aesmaesbeessesreesaeensesaeennenns 10s
INPUY/OULPUL VOIRAGE ...ttt -1to+7V
POWeEr SUPPIY VOIEGE.......ceirciiieriieiceieeicrtee ettt eeenes -1to+7V
POWET diSSIPAtION. ... et et 06 W
Data out current (Short CIrCUIL) .........oevirerieii ettt e 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause
permanent damage of the device. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

DC Characteristics
Ta=0t070 C;Vss=0V:Vec=5V+10%

Symbol Parameter Limitvalues | Unit | Test
min. max. condition
VIH Input high voltage 24 6.5 v -
viL Input low voltage -10 (08 Vv -
VOH Output high voltage (fout = — 5 mA) 2.4 - Vv -
VoL Output low voltage (fout = 4.2 mA) - 0.4 \' -
) Input leakage current -10 10 uA -
(0V<viN<B.5V, all other pins = 0 V)
o) Output leakage current -10 10 pA -
(DO is disabled, 0 V < vout < Vce
fcct Average Vcc supply current: HYB 514100-80 - 90 mA 12
HYB 514100-10 - 80 mA n2
(RAS, CAS, address cycling: tac = tRC (min.))
fcc2 Standby vcc supply current (RAS = CAS = viH) - 2 mA |-
iccs Average Vcc supply current during
RAS-only refresh cycles: HYB 514100-80 - 90 mA |V
HYB 514100-10 - 80 mA n
(RAS cycling, TAS = ViH:tRC = IRC (min))
icc4 Average Vcc supply current,
during fast page mode: HYB 514100-80 - 65 mA na
HYB 514100-10 - 55 mA D2
(RAS = viL, CAS, address cycling: fpc = tPC (min.))
Iccs Standby vce supply current - 1 mA -
(RAS =CAS = vcc - 0.2 V)
Icce Average Vcc supply current, during
CAS-before-RAS mode HYB 514100-80 = 90 mA N
HYB 514100-10 - 80 mA N
(RAS, CAS cycling: tAc = tRC (min.)

Notes see page 101.
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HYB 514100-80/-10

AC Characteristics® 4
Ta=0t070°C;Vecc =5V +10 %; t1=5ns

Symbol | Parameter Limit values Unit
HYB 514100-80 HYB 514100-10
min. max. min. max.
tre Random read or write cycle time 160 - 190 - ns
tawc Read-write cycle time 180 - 220 - ns
trc Fast page mode cycle time 45 - 55 - ns
tPRWC Fast page mode read-write cycle time 65 - 85 - ns
IRac Access time from RAS 5)10) | — 80 - 100 ns
fcac Access time from CAS 510) | — 20 - 25 ns
Iaa Access time from column address Sy — 40 - 50 ns
fcpa Access time from CAS precharge 5 | — 40 - 50 ns
ferz CAS to output in low-Z 510 - 5 - ns
forF Output buffer turn-of delay 6|0 20 0 30 ns
fr Transition time (rise and fall) 413 50 3 50 ns
trp RAS precharge time 70 - 80 - ns
tRAS RAS pulse width 80 10.000 100 10.000 | ns
IRASP RAS pulse width (fast page mode) 80 200.000 | 100 200.000 |ns
fRSH RAS hold time 20 - 25 - ns
fcsH CAS hold time 80 - 100 - ns
Icas CAS pulse width 20 10.000 25 10.000 ns
trReD RAS to CAS delay time 10) | 20 60 25 75 ns
fRAD RAS to column address delay time M i15 40 20 50 ns
tcrp CAS to RAS precharge time 5 - 10 - ns
fcp CAS precharge time (Fast Page Mode) 10 - 10 - ns
IAsR Row address setup time 0 - 0 - ns
[RAH Row address hold time 10 - 15 - ns
fasc Column address setup time 0 - 0 - ns
IfcaH Column address hold time 15 - 20 - ns

Notes see page 101.
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HYB 514100-80/-10

AC Characteristics® % (cont'd)

Symbol | Parameter Limit values Unit
HYB 514100-80 HYB 514100-10
min. max. min. max.
AR Column address hold time referenced to RAS | 60 - 75 - ns
fRAL Column address to RAS lead time 40 - 50 - ns
fRcs Read command setup time 0 - 0 - ns
IRCH Read command hold time nlo - 0 - ns
IRRH Read command hold time referenced to 0 - 0 - ns
RAS 7
fwcH Write command hold time 15 - 20 - ns
weR Write command hold time referenced to RAS 60 - 75 - ns
wp Write command pulse width 15 - 20 - ns
fRWL Write command to RAS lead time 15 - 25 - ns
fowe Write command to CAS lead time 15 - 25 - ns
s Data setup time 810 - 0 - ns
IoH Data hold time 815 - 20 - ns
foHR Data hold time referenced to RAS 60 - 75 - ns
IREF Refresh period - 16 - 16 ns
twes Write command set-up time 910 - 0 - ns
fewp CAS to WRITE delay time 9 | 20 - 25 - ns
trwD RAS to WRITE delay time 9 | 80 - 100 - ns
tawp Column address to WRITE delay time 9 | 40 - 50 - ns
fcsR CAS setup time (CAS-before-RAS cycle) 10 - 10 - ns
feHR CAS hold time (CAS-before-RAS cycle) 30 - 30 - ns
trec RAS to CAS precharge time 0 - 0 - ns
feet CAS precharge time 40 - 50 - ns
(CAS-before-RAS counter test cycle)
teeN CAS precharge time 10 - 15 - ns
twts Write command setup time 10 - 10 - ns
(in test mode entry cycle)
IWTH Write command hold time 10 - 10 - ns
{in test mode entry cycle)
twrp Write to RAS precharge time 10 - 10 - ns
(CAS before RAS cycle)
IwRH Write hold time referenced to RAS 10 - 10 - ns
(CAS before RAS cycle)

Notes see page 101.
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HYB 514100-80/-10

Capacitance
Ta=01t070 °C:Vecc=5V+10%;f =1 MHz

Limit values
Symbol | Parameter min. max. Unit
Ccit Input capacitance (A0 to A10, DI) - 6 pF
Cr Input capacitance (RAS, TAS, WRITE) - 7 pF
co Output capacitance (DO) - 7 pF
Notes for pages 98 to 100

2)
3)

4)

5)
6)

7
8)

9)

10}

11)

12)

Icct, Ices, [cca, Icce depend on cycle rate.

1ccr, Icca depend on output loading. Specified values are measured with output open.

An initial pause of 200 ps is required after power-up folliowed by 8 RAS cycles out of which at least
one cycle has to be a refresh cycle 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.

VIH (min.) and Vit (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between 111 and ViL.

Measured with a load equivalent to 2 TTL loads and 100 pF.

foFF (max.) defines the time at which the output achieves the open-circuit condition and is not
referenced to output voltage levels.

Either trcH or fRrRH must be satisfied for a read cycle.

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

fwcs, Rwp, fcwpand fawp are not restrictive operating parameters. They are included the data sheet as
electrical characteristics only. If twcs = twcs (min), the cycle is an early write cycle and data out pin will
remain open-circuit (high impedance) through the entire cycle; if fRwD > fRWD (min)), fcwb > fcwD (min.) and
wp = fawp (min.) the cycles is a read-write cycle and DO will contain data read from the selected cell.

If neither of the above sets of conditions is satisfied, the condition of DO (at access time) is
indeterminate.

Operation within the fRco (max) limit insures that fRAc (max) can be met. fReb (max) is specified as a
reference point only: If frcois greater than the specified frcp (max.) limit, then access time is controlled
by foac.

Operation within the fRAD (max) limit insures that fRAc (max) can be met. fRAD (max,) is specified as a
reference point only: If frapis greater than the specified frRAD (max.) limit, then access time is controlled
by aa.

AC measurements assume fT=5ns.
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HYB 514100-80/-10

Waveforms

Read Cycle

RAS '-—'Rp

frac —{ top
Vow L -
Do Open Valid Data
Vou
r

SPT00984

7% “H"or "L"
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HYB 514100-80/-10

Write Cycle (early write)
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HYB 514100-80/-10

Read-Write (Read-Modify-Write) Cycle
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HYB 514100-80/-10

Fast Page Mode Read Cycle
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HYB 514100-80/-10

Fast Page Mode Write Cycle (early write)
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HYB 514100-80/-10

Fast Page Mode Read-Write Cycle
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HYB 514100-80/-10

RAS-Only Refresh Cycle
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HYB 514100-80/-10

Hidden Refresh Cycle (read)

fe |
y Taas =—tsp fras
i —;S /
VIL N 7 N _‘Z
faeo
_.1%“-._ by o
Vi \
tAs j N
Vit K
=—"raD i foar
far
= fran == | fean
v <_'Asn —fasc
lH
A0-A10 Row Column
Vll. 4 L‘
f RCS .
WRITE
— feac
fAA--
r -
Valid Data
You fag|

"H* or “L"

Siemens Aktiengesellschaft 109



HYB 514100-80/-10

CAS-Before-RAS Refresh Counter Test Cycle
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HYB 514100-80/-10

Test Mode

The HYB 514100 is organized 4 194 304 words by 1-bit but can internally be configured
as 524 288 words by 8-bits. In "Test Mode", data are written into 8 sectors in parallel and
retrieved the same way. If, upon reading, all bits are equal (all "1" or "0" s), the data
output pin indicates a "1". If any of the bits differ, the data output pin indicates a "0". In
"Test Mode" the 4M DRAM can be tested as if it were a 512 K DRAM. "WRITE, CAS
Before RAS Cycle (Test Mode Entry Cycle)" shown in Page 17 puts the device into "Test
Made". A CAS Before RAS Refresh Cycle” "Hidden Refresh Cycle” or "RAS Only Refresh
Cycle" puts it back into "Normal Mode". The "Test Mode" function reduces test times

(1/8 in case of N test pattern).

Test Mode Entry Cycle

Trp ~ —Hans | tep

~trpc ™

/. ...

tsw
T
CAS '2
v
frar —

7
n
:<

=l

—t

e,

WTH

[80] Open
You SPT00994

%
Note :01,A3-A10=Don't Care % “"H"or "L"

*) The following cycle is defined by the state of CAS and WRITE and the following edge of RAS.
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HYB 514100-80/-10

Internal Address Scrambling

The labels for address pins as given in the HYB 514100 data sheet were selected for
marking convenience and do not reflect the internal least significant (LSB) to most
significant bit (MSB) layout.

Address Decoder Scrambling

Efficient layout of the row and column decoders results in a scramble to the address inputs
which must be observed if for example it is required that rows and columns be accessed in
a "nearest neighbour" manner. The logic necessary to descramble is given in the next
figure.

Pattern Xb ——=

Generator
Row
Address X5 =1

Device

S L .
|
|

Pattern Y5
Generator

Cotumn
Address Y6 I ! I— —e— AL
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HYB 514100-80/-10

Data Polarity

Utilization of balanced sense amplifiers requires that one of the two halves of the matrix
inverts data (this inversion is comprehended by internal circuitry so that it is transparent to
the user). If it is necessary, for example, to set all 4 megabits to a charged state, the data
polarity in the next figure must be observed.

External Transformation Necessary to Counteract the Internal Inversion of
Data within HYB 514100
Data In
=1 L
Data I
X0 —— =1 |
X1 ———— P
Binary
Address
Input SPS00996
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