B 4235L05 002042} b EASIEG

SIEMENS AKTIENGESELLSCHAF

SIEMERNS

HYB 514256AL-60/-70

47E D
T-44-23-17

256K x 4-Bit Dynamic RAM

(Low Power Version)

Advance Information

® 262 144 x 4-bit organization

o Fast access and cycle time
60 ns access time
110 ns cycle time (HYB 514256AL-60)
70 ns access time
130 ns cycle time (HYB 514256AL-70)

e Fast page mode cycle time
40ns (HYB 514256AL-60)
40ns (HYB 514256AL-70)

e Single +5V (£10 %) supply with a
built-in Vge generator

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

Low power dissipation
max. 495 mW (HYB 514256AL-60)
max. 440 mW (HYB 514256AL-70)
max. 1.1 mW standby

Read-modify-writé-, CAS-before-RAS
refresh, RAS-only refresh, hidden-
refresh, and fast page mode capability

All inputs, outputs and cloeks fully
TTL-compatible

512 refresh cycles/64 ms

Plastic Packages: :
P-DIP-20-T HYB 514256AL,
P-S0J-26/20 HYB 514256AJL,
P-ZiP-20/19 HYB 514256AZL

The HYB 514256AL-60/-70 is the new generation dynamic RAM organized as 262 144
words by 4-bit. The HYB 514266AL-60/-70 utilizes CMOS silicon: gate process technolagy
as well as advanced circuit techniques to provide wide. operation margins, both internally
and for the system user. Multiplexed address inputs permit the HYB 514256AL.-60/-70:

to be packaged in a standard 20-pin plastic DIP, 26/20 pin plastic SOJ and 20/19 pin
plastic ZIP. This package size provides high system bit densities. and is compatible with
commonly used automatic testing and insertion equipment. System oriented features
include single +5V (£ 10 %) power supply, direct interfacing with high-performance

logic device families such as Schottky TTL.

These HYB 514256AL-60/-70 256K X 4 DRAMs are specially selected for battery backup

applications.

6.90

TN At D s B ot 18« 300 SR ) AR

o i L oy s T RS AR

e 2 ok b B o sbiniafih LA

davoa

e ksl s DDA 81 B et Mt 4

AP A

e

b o prw ke pupgd i

o

o P‘;"v\

re
L4




B 8235605 00
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: - HYB514256AL
SIEMENS AKTIENGESELLSCHAF HY9E D
. . -46-23-17

Ordering Information T-46 23
Type Ordering code | Package Description
HYB 514256AL-60 | Q67100-Q489 | P-DIP-20-T _ DRAM (access time 60 ns)
HYB 514256AL-70 | Q67100-Q490 | P-DIP-20-T » DRAM (access time 70 ns) *
HYB 514256AJL-60 | Q67100-Q491 | P-S0J-26/20 DRAM (access time 60 ns)
HYB 514256AJL-70 | Q671 00-Q492 | P-SOJ-26/20 DRAM (a{g:cess time 70 ns)
HYB 514256AZL-60 | Q67100-Q495 | P-ZIP-20/19 DRAM (access time 60ns)
HYB 514256AZL.-70 Q67100-Q496 | P-ZiP-20/19 DRAM (access time 70 ns)
Pin Names

AO0-A8 Address Inputs

RAS Row Address Strobe

OFE Output Enable

I/01-1/04 Data Input Output

CAS Column Address Strobe

WRITE Read/Write Input

Vee Power Supply (+5 V)

Ves Ground (0 V)

N.C. No Connection
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8235605 D020423 T EASIEG

SIEMENS AKTIENGESELLSCHAF

y7g p  HYB514256AL

T-46-23-17
Pin Configuration
P-DIP-20-T P-S0J-26/20
J
17011 20 [ v
S EEEEEEE—
1022 19[Juos Ilo1ﬂ1 750 Vse
WRITE |3 18{]1/03 102[}2 251104
RS [ n [Jcas WRTTE[]3 211703
— RAS[ & 23 TAS
nc]s 16| ]0F C ]S‘S
N (s 22[] 0
ao[]s 15| ] A8
a1[]7 ] A7 Aofl9 18] A8
A2[]s 13]] A6 A1l 17{1A7
Az(n t6.[1A6
A3[]9 12[] A5 . ]
: A3f]12 151]A5
Ve []10 1] A4 v On nm
P SPPO08BA
p.zIp-20/19
L]
! :%r {AS
1/03 =
3 1os
ng 199
3 ZgI o
1/02 :_}'
~1 WRITE
RAS iz
g
A0 2]
1 .1:21 A1l
A2fz
B a3 .
Vcc L=
B A .
A5 127
" :1281 A6
AT 2
SPP00999
Siemens Aktiengesellschaft 3
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B 3235605 0020424 ) ERASIEG

SIEMENS AKTIENGESELLSCHAF H?E D HYBS14256A;
T-46-23-17
Biock Diagram
/01 102 103 1/04
Ve Ts
Data In Data Out e TE
Buffer - Buffer
WRITE & ! I
A [A
{
=< No.2 Clock
CAS =1 Generator
Column - :
Column.
9 ) Address 9 )
AQ —» Buffer {9) Decoder
Al —=
A2 — Refresh | Slel'gesaAng-
Controller
AJ —=
AIQ —— ‘ _-512--
A5 — Refresh x4
Counter (9}
A6 —= 9
A7 —»
Raw . g Memory.
Address 9 zs 512 Arra
A8 _TE Buffer (9) ‘> & k- 512)‘51%')(4
RAS -+ r‘(lioe.rzefela?;llf Substrale Bias b Ve
Generalor f— Vs
SPBO0GES
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8235L05 0020425 3 EASIEG
. ) HYB 514256AL
SIEMENS AKTIENGESELLSCHAF U47E D
T-46-23-17

Absolute Maximum Ratings
Operating temperature range . ........coeve. e aaeaaaes . Oto+70°C
Storage temperature range . .........ceqeisenarcraene .. =55t +150°C
Soldering temperature  ........ e e resrarnasaeneaess 260°C
Soldering time  .......... ettt et ier e veewsveares 108
Input/output voltage ........... PP S R I YA
Power supply voltage ............ Ceeeereaen e iriinireenees. =Tl #TV
Power dissipation ........... ... e rre e eee et aaene <. 08W
Data out current (short circuit) ..........c00 et i viee.. BOMA
Note: Stresses above those listed under "Absalute Maximum Ratings"” may cause

permanent damage to the device. Exposure to absolute maximum rating
conditions for extended periads may affect device reliability.

DC Characteristics
Ta=010 70 °C, Vgg=0 V, Vec=5V10%

Parameter Symbot Limit values. | Unit | Test
condition
min. max..

Input high voltage Vin 2.4 .6.5 - 1)

Input low voitage ViL -1.0 0.8 v 1)

Output high voltage (loyt =~ 5 mA) Vou 2.4 = Vv -

Output low voltage (Ioyt =4.2mA) Voo - 0.4 A -

Input leakage current, any input Iy -10 10 pA -

0V s Vi s 6.5V, all other pins=0 V)

Qutput leakage current . Ioy) -10 10 pA =

(DO is disabled, 0 V s Vour < 6.5 V)

Average Vg supply current: HYB 514256AL-60 | Ioct - 20 mA 2) 3)
HYB 514266AL-70 - 80 mA 2) 3)

(RAS, CAS, address cycling: fpc =trc min.)

Standby Vg supply current (RAS = CAS=Vj) Isca - 2 mA -

For notes see page 6.
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B 4235605 002042k 5 EASIEG

S e HYB 514256AL
SIEMENS AKTIENGESELLSCHAF 47E D | :
T-46-23-17
DC Characteristics (cont'd)
Parameter Syinbol Limit valués Unit ' Test
in. max. condition
Average Vce supply current, during RAS only Icca
refresh cycles: HYB 514256AL-60 - 90 mA 2)
HYB 5§14256AL-70 - 80 mA 2)
(RAS cycling, CAS = Vi, trg =tpc min.)
Average Vg supply current, Ioca :
during fast page mode: HYB 514256AL-60 - 70 mA | 2)3)
HYB 514266AL-70 - 60 mA 2).3)
(RAS =Vy, CAS, address cycling, tpc =tpg min.) :
Standby Ve supply current Ioos - 1 mA |~
(RAS=CAS =V ~ 0.2 V)
Average Vgc supply current, during CAS-before-RAS Icce )
refresh mode: HYB 514256AL-60 - 90 mA 2)
. HYB 514256AL-70 |- 80 mA |2
(RAS, CAS cycling, trg = tac min.)
Battery backup current average power Icor - 300 pA 2) 13)
supply current battery backup mode:
(CAS = CAS befare RAS cycling or 0.2 V,
OE=Vgg - 0.2V, WRITE=Vgg - 0.2 V or 0.2V,
ABto AB=Vgg - 0.2 Vor 0.2V,
/01 to /04 =Yg - 0.2 V or 0.2 V or open,
g =125 us, lpas =trag min. ~1 ps)

1) All voltages are referenced to Vgg.
2) Igc. Iecs. Iccs and Igcg depend on cycle rate.
3) Icc and Iccs depend on output loading. Specified values are measured with the output open. -

13) tras (max.)=1 ps is only applied to refresh of battery-backup.
tnas (max.)=10 ps is applied to functional operating.

Siemens Aktiengesellschaft 6
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B 8235605 0020427 7 EASIEG e
SIEMENS AKTIENGESELLSCHAF u7e p  HYBS14256AL ,
1462317 — i~
AC Characteristics 9 £
Ta=01070 °C, Voc =5 V£10 %, tr=5ns ““‘; !
Parameter Symbol 7 Limit values Unit g *
HYB 514256AL-60 | HYB 514256AL-70 3

min. | max. min. max. 3
Random read or write cycle time tRG 1110 - 130 - ns §
Read madify write cycle time taw | 165 - 185 - Tas i
Fast page mode cycle time trc 40 - 40 - | ns Jf
Fast page mode RMW cycle time termw | 90 - 195 7 . - 7 | ns :
Access time from RAS 6 11 | taac - . |60 - 70 ns i
Access time from CAS 811 | toac - 20 7 - 20 |us ! 5
Access time from column address 6112} | taa - |30 - 35 ns : i
Access time from CAS pracharge 6112} | fgpa - 30 - 35 ng %
CAS to output in low-Z 4 itoz 0 - (] - ns _g
Output buffer turn-off delay N toer |0 20 ] 20 ns i
Transition time (rise and fall) o | 1 3 50 3 5. |ns i
TRAS precharge time thp 40 - s - |- ‘ns 1
RAS pulse width thas | 60 | 10008 | 70 10000 |ns ;’
TAS pulse width (fast page made) thasp | 60 100000 |70 100000 | ns L
BAS hold time thon | 20 e - ns 3
TAS hold time tcsn |60 - 70 - ms
TAS pulse width tcas | 20 10000 | 20 10000 | ns
RAS to CAS delay time 1) {tacp |20 0 |20 50 ns
RAS to column address delay time 12} | trap 16 30 15 7 7 35 .né 7 :E
CAS to RAS precharge time tcRP 5 1= 5 - | ns E
CAS pracharge time {oPN 10 - 10 - ns
CAS pracharge time (fast page mode) tep 10 |- 0 |- ns E
Row address setup time tasr 0 - o |- ns 3
Row address hold time tRAH 10 |- R - ] ns :
Column address setup time tasc Q - 0 . - né 3
Column address hold time fcaH 5 |- 15 ] - 7 ns "
Column address hold- time - tar 50 - 65 - ns 7 '3
referenced to RAS E
For notes see page 9. ' : ) k

Siemens Aktiengesellschaft 7
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£ S ;E G
SIEMENS AKTIENGESELLSCHAF U47E D HYB 514256AL
T-46-23-17
AC Characteristics (cont’d) 49
Parameter Symbol Limit values Unit
) HYB 514256AL-60 HYB 514256AL.-70
ntin. max. min. }nax.
Column address to RAS lead time tRaL 30 - 36 - ns
Read command setup time tres 0 - - ns
Read command hald time 8) | treH 0 - - 0s
Read command hold time RAH o |- - ns
referenced to RAS 8) ) )
Write command hold time tweH 15 - 15 - ns
Write command hold time twer 150 - 85 - ns
referenced to RAS
Write command pulse width twp 15 - 15 - ns
Write command to RAS lead time tRwL 20 = |20 - ns
Write command to CAS lead time towL 20 - 20 - ns
Data setup time 9 | tpg 0 - 0 - ns
Datahold time 9oy |15 - 16 - ns
Data hold time referenced to RAS owg |50 - 55 - ns
Refrash period treg - 64- - 64 ms
Write command setup time 10} | twes 0 - o |- n§
CAS to WRITE delay time 10 | towp | 50 - 50 - ns
RS to WRITE delay time 0 [tawp |90 |- 100 |- ns
Column address to WRITE delay time 100 | tawp 60 |- 65 - ns_
GAS setup time (CBR cycls) tosr 10 - 10 - ns
TAS hold time (CBR cycle) tun | 90 - s |- ns
RAS to CAS pracharge time tarc 0 - 0 ) - ns
EA__Sprecharge time tert 40 - 4Q |- ns
(CAS befaore RAS counter test cycle) )
RAS hold time referenced to OE tROH 10 - 10- - ns
OF access time toEa - |20 - 20 ns
OE to data delay {oED 20 - 20 - ns
Output buffer turn-off delay time from OB | togz 0 20 0 20 ns
OE command hold time | oes 20 - 20 |- ns
For notes see page 9.
Siemens Aktiengesellschaft 8
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B 82356505 0020429 O BASIEG ,
HYB 514256AL

SIEMENS AKTIENGESELLSCHAF 4?E D
1-46-23-17

Capacitance
Ta=010 70 °C, Voc=5V£10 %, f=1 MHz
Paramaeter Symbol leii valués Unit 1 Teth

7 min. | max. condition
Input capacitance (A0 to A8, RAS, CAS, WE) o |- 6 oF -
I/O capacitance Cro - 7 |oF -

Notes far pages 7 and 8

4) An initial pause of 200 ps is required after power-up. followed by 8 RAS cycles before proper

device operation is achieved. In case of using interrial refresh counter, a minimum of
8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6) Vi (min.) and Vy (max.) are reference levels for measuring timing of input signals.

Transition times are also measured between Vi and Vit

6) Measured with a load equivalent of 2 TTL loads and 100 pF.

7) tore (Max.) defines the time at which the output achieves the open-circuit conditions and is not

referenced to output voltage lavels.

8) Either tach of trry Must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and the WRITE

leading edge in read-write cycles.

10) twcs, two. fowp and fawp are-not restricted operation parameters. They ars included in the data

11

12

—

~—

sheet as elactrical characteristics only. If twos = twos (min.) the-cycle is an early write: cycle and data
out pin will remain open-circuit (high impedance) through the entire cycle. If tawp = trwp (min.),
towd = fowp (min.), and tawp = tawo (min) the cyclais a read-modify-write- cycle and data out will
contain data read from the selected cell, If neither of the above sets of conditians is satisfied,

the condition of data out (at access time) is indeterminate.

Operation within the tggp (max.) limit ensures that taac (max.) can be met..trep (Max.) is specified
as a reference point only. If tacp is greater than the specified tagp (max.) limit, then access time is
contralled by foac-

Operation within the faap (Max.) limit ensures that taac (max.) ¢an be met. trap {max.y is specified
as a reference point only. If faap is greater than the specified faap (Max.) lirnit, then access time is
controlled by taa.
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, HYB 514256AL
SIEMENS AKTIENGESELLSCHAF Y47E D
T-46-23-17
Waveforms _ - , 1
Read Cycle . ‘ %
Thas f"f ] top~— ?:
RAS ‘3: \ fm / 7 7 !
ksu —* i ) %
teo | Tish - 2
_.I teqp f=— feag . L‘—fcnp—’ ,
S o W vy T
. _“';" fag -, JRAL -
ASRITiAHr‘; ~hsc - e
wno 7 i YO | sanee N
Bl Toen
trest=— -1 fry
w . ¥
kOH

—] fOEA<_ -

= .. |

| T : e [~
Taac . Toez*
101-r0s o Open @ Vatid Data Out )} :
Yo 4 $PT00895
1ty '
% Oon't Care
Siemens Aktiengesellschaft 10
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SIEMENS AKTIENGESELLSCHAF UY7?E D .HY“MZSBAE
T-46-23-17
Write Cycle (early write)
fe %
d Taas : fhe ) 3%
meow |
——‘ feap [ @ r—fcnp—’ :
I  pom \ S A Y |
o i
—=lfsple— | = ‘-i‘ﬁscum 7 ‘i
s i e YO
= foag™ " é
—= fwcs: e [ ;
w0 | ;
! ki Tt 7
YA
f::ﬁl;'fuu ) ;
1/01-1/04 V': g SI:r(aidnn ) . Open — ;
Don't Care
Siemens Aktiengeselischaft 11 ?
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SIEMENS AKTIENGESELLSCHAF 47E D

T-46-23-17 —

Fast Page Mode Read-Modify-Write Cycle :
-3
3
]
— VIH 13
RAS v N\ i
fesn : - :
- PRMW N
feo - . G
s = e
W | F :
TAS v \\ Y \.
:—fnw-’ : £
- Fl‘ﬁsn . . H
™ s ' ASCE -

| . ! !
Y ™ Ro A | Columa ) ol

e 2K wions YOX e X 00K s
1 -
: l Thwn ; [
mn i
= fhes = == fe-fo - :
W ] . -
WRTE / " \_ { :
i 0 L P
fa -
Toea |=— =
_ i :
oy,
—— fl:PA‘i
= ke [t :

faac

Y ] ;
uortos @ N
Virow i
~=i fz :

: % Don't Care

A 3 o
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HYB 514256AL
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' /\ N
bt - frp—=1
B S—— feas oo
N v/
T e ToaL
g ,
00000 s Y047
[l -
f(WD —>1| -<—R-_w[_ fCND _L 4—)‘ch
0 \‘—
%‘
1 ’b;z
Ds-:F
Data 7
Dut smoaai
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SIEMENS AKTIENGESELLSCHAF U4v7E D

8235605 0020434 4 EASIEG

> HYB 514256AL

T-46-23-17 .

Write Cycle (OE controlled write)

T o = N
w . J N | 17 h

ot Iﬁ’[f‘ | |
o Dbk X e X777
- szm“ rmm
® VV////////////@ I‘VW//////////////// %
oo [
s -t

1/01-1/04 5': ,//////A

/] oon't Gare

ik




W 8235605 0020435 b ERASIEG

o YB 514256AL
SIEMENS AKTIENGESELLSCHAF H7E D H
T-46-23-17 -
Read-Write (read-modify-write) Cycle
~ Tauw
P Ras —— — ~fp>]
. Vi ! him .
RAS v \ ) \
. 7 fesn : ]
"‘fcnp“‘ o | . ch:.SH' fewe -
— Y ] )
TAS v _f \ 7 . [
—c-lfw ] f(AH et
hswip— -‘1 fsc
" \ ] 11
o DO tiee N2 700
1, - <———~fc L™
=Taan™ |[— e ewo ‘—‘f:m—’ i

Trwd

—_— L
W

.

=—ha )
Togar=—

NN/ {

=
=
3
),
)

f e ) l“Ll‘:;D:nH
RAC I~ .
1/01-1/04 'cl’;': ..II %_D\a/faau%ut D!?gdan
f(LZ - - SPT00890
Don't Care
Siemens Aktiengesellschaft 15

PRI Ty Prues BT R R Y

L b A ko

FRIPTPVIPING Bet P

iy




. s - ARt A S e e Ee e m e mam s oo

B 3235L05 002043k 8 EESIEG
SIEMENS AKTIENGESELLSCHAF 47g p YD S14256AL

T-46-23-17  _

Fast Page Mode Read Cycle

fasp .
1 Tre
f
=— Yu AR
RAS
Vi Z
fec
F=Treo -~ fp [~ Tasn="1
“L T fenp —feas— fCAs cAs’L P thre
- Vi T
tAS ViL f . \ Z : / \_
f
fs Rat”
fisa T [ Than o [ "I Toan = —'I Toan
7| “I’isc - t\sch— ™ AS(
AO-AB Yin 20 Row Column ? Column “Column 97
V. \ Addr. \. Address '\ Address . Address.

] tRiID ‘:‘lfkcs fRC“"E ll"acs | ’l |‘|'“fncs ot I‘
OEeE Y ? 7 ) v ?
w70 v e
==~ fppu [
Ba—

[ g —>

Toea=— foeab— Toeal=—

® " ///,zz//f;//

~feac™] -;F forr

fore [ [=*fac™) | —=thoerf=

Taac hez = - Joez [

~ oz e Vinal
Yon FVatid X Valid "~ Valid
voruos \Ozta Outf YA pata s K. osta 0ut J——

SPT00891

V/A Bon't Care
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B 8235605 0020437 T EASIEG

47E D

HYB 514256AL

T-46-23-17

|

o
>
w

A0-A8

&

1/01-1/04

Fast Page Mode Write Cycle

Tase
4
WK \ AR
Wi
T Toc .
fus—— |<— fCAs’
~— o
= [ fp ™
Vin \ \
W - i
Tesu
\ —| [=rhsc .
i b e [<— -
IT‘&SR TI fean =— &::F'* —hsef+—
LT Row Column T Column Y, PAF Cumn %
Vi Addr. A Address J A Address L Address \
N
Llr——&wr—’ = few— -l-l— WLt
1 fo I e fraL

X
N
§*1T

o] |a-fiycs

f\mr [ fircw
IR

|

——

77,

]

I‘—fOEH )

fum

Win
Y

Tour %fmr

2

W@ZZZZ?Z%V Z

fon [~ fon = — fon
—’lfusl:l* ”1'05"'— ’ —“VBSL'“ I‘—
Vi Valid Valid Valid
Vi Oata In Data In £ A Dafa In

222727,

Don't Care

SPT00892.

PR

gy L

b N R s B ke i @ B AR b i gL e k)
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BE 4235605 0020438 1 BESIEG

: HYB 514256AL
SIEMENS AKTIENGESELLSCHAF 4Y47E D
T-46-23-17
RAS-Only Refresh Cycle |
fe -
Taas - — e e
V| ————
R \ ! (W
. ]t [T~ = ’Efc =
® /] \/
== hu
fxsr—] I*“ o 7
Vi ,
w-w S A sens X 78
$PT00893
Don't Care Note: WRITE ,0E=Don't Care |
CAS-Before-RAS Refl;esh Cycle
h— ,
e _ faas hp—
w \ \
—=1 fpe |
fepn - T— fop —— 7
k
1ot-ios /o - [— Open '
L —— $PT00694
Note: WRITE,OF, A0-AB=Don't Care
Siemens Aktiengesellschaft 18
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BN 5235L05 0020439 3 EASIEG
SIEMENS AKTIENGESELLSCHAF u7g p  HYDO142%0AL

IT"ASR e fean

w7 o édfmss Uit
i 1 L O

w ") i

e~ I IO

SPT00886

Don't Care

b T s b AR

T-46-23-17
Hidden Refresh Cycle (read)
foe ke —

|t faas g fas . - fop 1
— Vm \ fAR \ ) !
RAS Y ‘ \__

~—hep J

f=—heo—==— tst e Tegp -
= Wu ' F \
tAS Vu._/ "'”0'1 \\ Z .

—e p=hsc ' . :

Siemens Aktiengesellschaft 19
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SIEMENS AKTIENGESELLSCHAF Y47E 5

- HYB514256AL

T-46-23-17

i

Hidden Refresh Cycle (write)

Valid Data

- thas e l«'fmr— \ fmr |<—fap..
S f NN A
B Lo e PO
s 'l/’l:_f Lt \ ' “L o
'“‘"*Iﬁ';;:l jf:; - _
o e R e 77772
= T iy
WY
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Package Outlines

Plastic Package, P-DIP-20-T
(dual-in-line-package)
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Dimensions in mm

Plastic Package, P-S0J-26/20
(Plastic small outline J-lead) - SMD
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Package Outlines (cont'd)

Plastic Package, P-ZIP-20/19
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