SIEMENS

256 K x 4-Bit Dynamic RAM
Low Power 256 K x 4-Bit Dynamic RAM

Advanced Information

« 262 144 words by 4-bit organization
» Fast access and cycle time

50 ns access time .
95 ns cycle time (-50 version)
60 ns access time .

110 ns cycle time (-60 version)
70 ns access time

130 ns cycle time (-70 version) .
» Fast page mode cycle time
35 ns (-50 version) .

40 ns (-60 version)
45 ns (-70 version)

- Low power dissipation
max. 495 mW active (-50 version)
max. 440 mW active (-60 version)
max. 385 mW active (-70 version)
max. 5.5 mW standby
max. 1.1 mW standby for L-version

Ordering Information

HYB 514256B/BJ-50/-60/-70
HYB 514256BL/BJL-50/-60/-70

Single + 5V (z 10 %) supply with a built-in Vgg
generator

Output unlatched at cycle end allows two-
dimensional chip selection
Read-modify-write, CAS-before-RAS
refresh, RAS-only refresh, hidden-refresh
and fast page mode capability

All inputs, outputs and clocks
TTL-compatible

512 refresh cycles/8 ms

512 refresh cycles/64 ms

for L-version only
Plastic Packages: P-DIP-20-2,
P-S0J-26/20-1

Type Ordering Code Package Description

HYB 514256B-50 Q67100-Q1044 P-DIP-20-2 DRAM (access time 50ns)
HYB 514256B-60 Q67100-Q530 P-DIP-20-2 DRAM (access time 60 ns)
HYB 514256B-70 Q67100-Q433 P-DIP-20-2 DRAM (access time 70 ns)

HYB 514256BJ-50

Q67100-Q1054

P-S0J-26/20-1

DRAM (access time 50 ns)

HYB 514256BJ-60

Q67100-Q536

P-S0J-26/20-1

DRAM (access time 60 ns)

HYB 514256BJ-70

Q67100-Q537

P-S0J-26/20-1

DRAM (access time 70 ns)

HYB 514256BL-50 on request P-DIP-20-2 DRAM (access time 50 ns)
HYB 514256BL-60 Q67100-Q542 P-DIP-20-2 DRAM (access time 60 ns)
HYB 514256BL-70 Q67100-Q543 P-DIP-20-2 DRAM (access time 70 ns)

HYB 514256BJL-50

on request

P-S0J-26/20-1

DRAM (access time 50 ns)

HYB 514256BJL-60

Q67100-Q608

P-S0J-26/20-1

DRAM (access time 60 ns)

HYB 514256BJL-70

Q67100-Q607

P-S0J-26/20-1

DRAM (access time 70 ns)
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

The HYB 514256B/BJ/BL/BJL is the new generation dynamic RAM organized as 262 144 words by
4-bit. The HYB 514256B/BJ/BL/BJL utilizes CMOS silicon gate process technology as well as
advanced circuit techniques to provide wide operating margins, both internally and for the system
user. Multiplexed address inputs permit the HYB 514256B/BJ/BL/BJL to be packaged in a standard
plastic P-DIP-20-2,0r plastic P-S0J-26/20-1. This package size provides high system bit densities
and is compatible with commonly used automatic testing and insertion equipment. System oriented
features include single + 5 V (x 10 %) power supply, direct interfacing with high-performance logic
device families such as Schottky TTL. These HYB 514256BL/BJL are specially selected for battery
backup applications.

Pin Definitions and Functions

Pin No. Function

AO0-A8 Address Inputs

RAS Row Address Strobe
OE Output Enable
1/101-1/04 Data Input/Output
CAS Column Address Strobe
WE Read/Write Input

Vee Power Supply (+ 5V)
Vss Ground (0 V)

N.C. No Connection
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SIEMENS

HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

Pin Configuration

(top view)
P-S0J-26/20-1 P-DIP-20-2
-
/01 [ |1 20| | Vs
—O

/01 []1 26 [0 Vss /02 [ |2 19[ ] 1/04
/02 2 25[1 1/04 o
WE 3 247 1/03 WE []3 18] ] 1/03
RAS []4 23] CAS _ _
ne. s »h o RAS [ |4 17] ] cas

N.C. []5 16| ] o
A0 9 181 A8 no [ s 15| ] 8
Al ] 10 17[0 A7

a7 14| ] A7
A2 11 160 A L i
A3 12 15[ A5 A2 [ e 13] ] A6
Vee C]13 1400 A

A3 []9 12[] as

SPP00884
vee |10 1[] a4

SPP00883
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SIEMENS

HYB 514256B/BL/BJ/BJL-50/-60/-70

256 K x 4-DRAM

/01 1/02 1/03 1/0 4

|

Data IN Data OUT T
Buffer Buffer OF
— A A A
WE —d &
CAS — ¢ 4
4
| No.2 Clock [,
"| Generator il
9 Column 9 4
r—>| Address
Column
Buffers (9) Decoder
AO —&
—>
2; ., Refresh <
Controller |4 Sense Amplifier j 4
A3 —b 1/0 Gating
A —» ‘
A5 — b AA AA
Refresh L0020
A6 —> Counter (9) x4
A7 —» \A 4 \ 4
A8 —» iL9 >
9 Row Row : Memory Array
= Address A Decoder | 512 512x512x4
Buffers (9) :
o A
s o e ‘
Substrate Bias Vec
Generator <« Vs
SPB02478
Block Diagram
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

Absolute Maximum Ratings

Operating tEMPErAtUIE FANGE .....cccccceuenrninierrrerrrrrrrrrrrrrererererrrrrrrrrrrrrrrrrrrrrrraaaaaaaaeaaaaaeans Oto+70°C
Storage temMPErature FaNGE.........ovoeee i se e e eeeeeeeeeeees —-55t0+150°C
SOIAEMNG LEMPETALUIE ......eeveeeeeeeceee ettt et e et e e e et e e et e e reeeeteeeaeeenteateesaeesneeenreesreesneeennes 260 °C
RS Yo] (o [=T 4T o Vo IR 110 0 T PP 10s
INPUL/OULPUL VOITAGE ..ttt e e e e s e e e e e e -1lto+7V
POWET SUPPIY VOILAGE ....ceveeieieieieieeeee ettt —-1lto+7V
POWET AISSIPALION.....ceeiiiieii ittt e e e e s e e e e e e e st e e e e e e s s e anrrees 0.6 W
Data out current (SNOM CIrCUIL) ......evveviiiiiiieec 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
To=0t070°C; Vss=0V; Ve =5V+10%

Parameter Symbol Limit Values Unit Test
min. Max. Condition
Input high voltage V, 2.4 6.5 v oY
Input low voltage V, -1.0 0.8 (VAR
Output high voltage (Ioyr = — 5 mA) Vo 2.4 - v oY
Output low voltage (loyr = 4.2 mA) Voo - 0.4 v oY
Input leakage current, any input L -10 10 pA [P
(0V<V,y<6.5V, all other pins =0 V)
Output leakage current low) -10 10 pA [P
(DO is disabled, 0 V < Vg1 < Vo)
Average V. supply current: lcct
-50 version - 90 mA |23
-60 version - 80 mA |23
-70 version - 70 mA |23
(RAS, CAS, address cycling: tgc = tgc min.)
Standby V¢ supply current (RAS = CAS = V) | lcc - 2 mA |-
Average V¢ supply current, RAS only mode: | lccs
-50 version - 90 mA |2
-60 version - 80 mA |2
-70 version - 70 mA |2
(RAS cycling: CAS = V,;: tgc = tzc min.)
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SIEMENS

HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

DC Characteristics (cont'd)
To,=01t070°C;Ves=0V; V=5V +10%

Parameter Symbol Limit Values Unit Test
min. Max. Condition

Average V. supply current, fast page mode: | lcc,
-60 version - 70 mA |23
-70 version - 60 mA |23
-50 version - 50 mA |23

(RAS =V, , CAS, address cycling:

tec = tpc mMin.)

Standby V¢ supply current ccs - 1 mA | D

L-Version - 200 MA |

(RAS = CAS = V.- 0.2 V)

Average V.. supply current, CAS-before-RAS | | cce

refresh mode: - 90 mA |2
-50 version - 80 mA |2
-60 version - 70 mA |2
-70 version

(RAS, CAS cycling: tge = tge min.)

For L-version only: 2

Battery backup current: ccr - 300 A

average power supply current,

battery backup mode:

(CAS = CAS before RAS cycling or 0.2 V,

OE =V.,.-0.2V

WE =V, -0.2Vor0.2V,

A0Oto AB=V..—-0.2Vor0.2V,

I/01to 1/04 =V, —-0.2Vor0.2V or open,

tre = 125 s, tras = Tras Min. ~ 1 ps)
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

AC Characteristics 413
TA=Ot070°C;VCC:5Vi10%; tT:SnS

Parameter Symbol Limit Values Unit
-50 -60 -70

min. |max. min. max. min.  max.
Random read or write cycle | txc 95 - 110 |- 130 |- ns
time
Read-modify-write cycle time | txyc 140 |- 160 |- 185 |- ns
Fast page mode cycle time tec 35 - 40 - 45 - ns
Fast page mode read-modify- | torwc 80 - 90 - 100 |- ns
write cycle time
Access time from RAS 91D | ., - 50 - 60 - 70 ns
Access time from CAS 91 |t c - 15 - 15 - 20 ns
Access time from column tan - 25 - 30 - 35 ns
address 6)12)
Access time from CAS tera - 30 - 35 - 40 ns
precharge 6)12)
CAS to output in low-Z Dtz 0 - 0 - 0 - ns
Output buffer torr 0 15 0 20 0 20 ns
turn-off delay N
Transition time t; 3 50 3 50 3 50 ns
(rise and fall) 5
RAS precharge time trp 35 - 40 - 50 - ns
RAS pulse width tras 50 10.000 |60 10.000 |70 10.000 |ns
RAS pulse width trasp 50 100.000 | 60 100.000 | 70 100.000 | ns
(fast page mode)
RAS hold time trsu 15 - 15 - 20 - ns
CAS hold time tesn 50 - 60 - 70 - ns
CAS pulse width teas 15 10.000 |15 10.000 |20 10.000 |ns
RAS hold time from CAS truce 30 - 35 - 45 - ns
precharge (Fast Page Mode)
CAS precharge to WE delay | tepuo 55 |- 60 |- 65 |- ns
time (FPM RMW)
RAS to CAS delay time ) | trep 20 35 20 45 20 50
RAS to column address delay | tgap 15 25 15 30 15 35 ns
time 12)
CAS to RAS precharge time | tcgp 5 - 5 - 5 - ns
CAS precharge time tep 10 - 10 - 10 - ns
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

AC Characteristics  (cont'd) 13
TA=OtO70°C;VCC:SVilo%;tT:Sns

Parameter Symbol Limit Values Unit
-50 -60 -70

min. |max. min. max. min.  max.
Row address setup time Tasr 0 - 0 - 0 - ns
Row address hold time tran 10 - 10 - 10 - ns
Column address setup time | tasc 0 - 0 - 0 - ns
Column address hold time tean 10 - 15 - 15 - ns
Column address to RAS lead | tgs, 25 |- 30 |- 3B |- ns
time
Read command setup time tres 0 - 0 - 0 - ns
Read command hold time  ® |ty 0 - 0 - 0 - ns
Read command hold time P 0 - 0 - 0 - ns
referenced to RAS 8)
Write command hold time twen 10 - 10 - 15 - ns
Write command pulse width |ty 10 - 10 - 15 - ns
Write command to RAS lead | tey, 15 |- 15 |- 20 |- ns
time
Write command to CAS lead tow 15 - 15 - 20 - ns
time
Data setup time 9\ tps 0 - 0 - 0 - ns
Data hold time 9| Iy 10 - 15 - 15 - ns
Refresh period trer - 8 - 8 - 8 ms
Refresh period trer - 64 - 64 - - ms
L-version
Write command setup time 19 | t,,cs 0 - 0 - 0 - ns
CAS to WE delay time 10 | t oo 40 |- 45 |- 50 |- ns
RAS to WE delay time 10) | to0 75 |- 90 |- 100 |- ns
Column address to WE delay | tawo 50 - 60 - 65 - ns
time 10)
CAS setup time (CAS-before- | tcsr 5 - 5 - 5 - ns
RAS cycle)
CAS hold time (CAS-before- | teug 10 |- 15 |- 15 |- ns
RAS cycle)
RAS to CAS precharge time | twpc 0 - 0 - 0 - ns
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

AC Characteristics  (cont'd)* 13
TA=Ot070°C;VCC:5Vi10%; tT:SnS

Parameter Symbol Limit Values Unit
-50 -60 -70
min. |max. min. max. min.  max.
CAS precharge time (CAS- | tepr 25 |- 30 |- 40 |- ns
before-RAS counter test
cycle)
OE access time toea - 15 - 15 - 20 ns
RAS hold time referenced to | tzoy 10 - 10 - 10 - ns
OE
Output buffer turn-off delay toez 0 15 0 20 0 20 ns
time from OE
Data to CAS low delay 14 tozc 0 - 0 - 0 - ns
CAS high to data delay 1 | t,,0 0 - 0 - 0 -
OE high to data delay 1% teon 15 |- 20 |- 20 |- ns
OE to data delay 1 toon 15 |- 20 |- 20 |- ns
Capacitance
T,=0t070°C; Voc =5V +10%; f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (AO to A8) Cu - 5 pF
Input capacitance (RAS, CAS, WE, OE) C, - 7 pF
Output capacitance (I/O1 ... 1/04) Cso - 7 pF

Semiconductor Group 63



SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

Notes :

1) All voltages are referenced to Vs .
2) leer » lees s leca s lccs @nd lcc7 depend on cycle rate.
3) lcc1 and Icc, depend on output loading. Specified values are measured with the output open.

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 internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles
instead of 8 RAS cycles are required.

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

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

7) toee (Max.) and toe, (Max.) define the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either tgcy Or tgry Must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge
in read-modify-write cycles.

10) twes» trwp s tewn @nd tawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tycs = tycs (mMin.), the cycle is an early write cycle and data out pin will remain
open circuit (high impedance) through the entire cycle; if tgyo = trwo (MIN.), tewo = tewp (MiN.) and tawo = tawo
(min.), the cycle is a read-modify-write cycle and I/O will contain data read from the selected cell. If neither of
the above sets of conditions is satisfied, the condition of I/O (at access time) is indeterminate.

11) Operation within the tzcp (Max.) limit insures that tg,c (Max.) can be met, tycp (Max.) is specified as a reference
point only. If tzcp is greater than the specified tzcp (max.) limit, then access time is controlled by tcac -

12) Operation within the tg,p (Max.) limit insures that tgc (Max.) can be met. tzap (Max.) is specified as a reference
point only. If tzap is greater than the specified tzp (Max.) limit, then access time is controlled by t,, .

13) AC measurements assume t; = 5ns.
14) Either t ¢ or ty;o Mmust be satisfied.
15) Either tepp Or topp Must be satisfied.
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SIEMENS

HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

Waveforms
lrc
tras trp ——
= X
RAS ' \ / |
ViL ;
CSH
~— trep—|-<— IRSH étCR;
tcas
IH R i
CAS Vi \ \t 1/ /
lraD traL
)tASR tascl| = lcan |=— lasr
| |— = —~
H Row Column Row
A0 - A8 Vi, X Address ><:>< Address X x Address
o lrcH
lraH tres
- ——1 lrRH |<—o
_ IH
WE 4 \
ViL taa
loea —_
—_ IH 1
= \
tozal lcop
| e - —
¢ toop
v — Ipzo| |~
I/01-1/04 H \ /
(Inputs) v, / fcac )
—_— ltorr
—] —
toez
Vv = lcLz
Outputs — Hi alid Data Qu !
(Outputs) VoL /
~——— [RAC ———=
“H” or “L”

Read Cycle
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lrc
f————— tRAS tRP ——
V  — ' p
RAS IH \ / \
V, ~ il
IL It
CSH
trco lrsH (_tc"’f)
\% 7
IH CcAS
oA, \\ [/
IL lraD traL
)tASR I tasa = lcAH ~<— lasr
VIH \ )l
Row Column R
AO - A8 v, x Address Address X )1; Ad(?r\{evss
_)t - lewe ——=—
RAH twcs
— |— t
. IH wp
WE v, \r
— twcH [—
lrvt ——
\Y)
—_— IH
OE
ViL
Ips | IDH |~
v — [~
I/O1-1/04 H D id \
Valid Data |
Vv
I/01-1/04 OH .
(Outputs) Hi Z

“H” or “L”

Write Cycle (Early Write)
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

trc
———  [ras lrp —
Vo —_— .
RAS H \ )
v o
IL t
CSH
— ReD == lRSH— terp
\Y)
IH N tCAS A
Ths \\ L1/
IL traD b
t = fcaH i ta
ASR
y >| <e| lasc — - SR
IH
R Column Row
AO - A8 Vi dé)rvgss}( X Address X X Address
' . |% fewr
lran trL
V|H = tWP
WE
ViL ¢ 1[
loeH
—_— IH
OE L N
ViL \ /7 foop \
Ipzo tétDH>
tbzc 25
v loez
I/01-1/04 H R Y ;
(Inputs) Vi, ) \_){ Valid Data X
_— tcrz
loea
Y, Vi
I/01-1/04 OH Hi-Z { - Hi-Z
(Outputs) oL -\-_-,{

“H or “L”

Write Cycle ( OE Controlled Write)
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70

256 K x 4-DRAM

lrwe
lras trp

VvV —— —\
Y= IH
RAS

w N /N

lcsH
—_—————————————
lrco lrsH
lcas— = ->| [cRp|~—
v Vv
CAS IH _\\ / /
ViL = 4
¢ tcan
| | lraH lasr
= lasc
AO ‘A8 Vv 91:43 F» —
H Row Column /  Row
v Address Address  J \. Address
IL
tawp - | lewL
= lraD tcwp —— < trwi=—
trwp ——— = ¢
WE L \ '
tan
=l [rcs == toea toeH

IH 2 Y
o \

IL T

= |lpzg |= Ips
Ipzc
—— —

Vv (tDH%
/o1-/04 'H \ Yalid X
(Inputs) V. / atain

> [c1z lobp
lca =
toez
\Y =
1/01-1/04 OH —
(Outputs) VoL out
t “H” or “L”
D RAC —— ==

Read-Write (Read-Modify-Write) Cycle
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HYB 514256B/BL/BJ/BJL-50/-60/-70

SIEMENS

256 K x 4-DRAM

« 1n 40 (H,
_/ 1o \ Re} nov/\
\erea A / \ ereq 1edh\ _/
sa sa
S o P ]
=] } = . |
Ha) 730 vy | HG) 730) vv) L Ha) | z30) ] ovy)
T HIGT! ¢U<U.~ | | U«O.N
H30) T = L ~ f30] gagoy |
" z19) ! Tz, i
VA.,:_ eeq %m M ul ereq m w _ﬁl xC_ ereqg w
— l—— ! ! _
9a0) <) aaoy beon] 12 =
V0] 7 vdo) _ 1 0Zq)
\ \
\ | /TR | /TN /R
<mo~AI. v30) _ ¢EOJN ‘
M) L W; M) | M) e —~wy 3
\ﬂlu/ amvy A ,/ amvy Lvl J amv) 5 J\l
/ \
| IS = r
"] —— aM] —— mo) ~— amo] —=—| "o amaoj Sod]
uMA <M o VQM. ] VQME _ _
SSalppy SSalppy ssalppy SSalippy
Moy o uwnjod AL uwinjod MOA Mmby X
USY) l=— PSSV T DSV) — 7 4sv)
T LI,\QN I V4]
v ave ™
I \
\\ Svo Svo SV //
d4o) |Y_ 1 1 1
asy)
| HsH) OMid)
—_ ) HSO) /
—
dsve)

TN (sindino)
HO, ¥O/TO]]

TA  (sindup)

YO/I-TO/I
N

HI

LN

HI
A\

8Vv-0v

Hi )

Svd

Fast Page Mode Read-Modify-Write Cycle

69

Semiconductor Group



SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lrasR
V — tRP [—
IH —.\ /.,L \
RAS
L / \
tpc —~— lrHCP —
| [red Irs
= — tCP —— |—— & t
CRrRP
VI H - lcas> B o fcas
— y -
CAS \
ViL \ /
tesH
traH lcaH
l:qa» = T tCAH ~ tAa» tCAH [— —= — b
SR lasq Cle SR
v = =] | 9*545 | =
AO-A8 IH Row Column "\ Column Column Row
- VIL Addr Address Address \ Address x Address
— lrAD I lrcH
lreH—=+ |
¢ lrcs lrcs
RCS _
VIH )I
- r \ X
WE 4 \A’
ViL i \_
CPA tCPA —| tRRHé
laa — tan—> tAA)
toea 1 [oEA J=b | lOEA |
—_— IH F \
OE V|L l/ Z '/
|
= tlozc === IpzC | |4 tbzc
)l teop
— [——
tozo Ipzo
v —| Iz = ltopp] too —t| lopD |~
/01-1/104 H \ y J |
(Inputs) / \ \ \
IL feac == —| lcac —| lcac ¢
L | lorr 1o toFF - OFF
lrA = 1 t o
tey T2 =g, fo]4 terr ] loez (=<—
\ == B e r |
1/01-1/04 OH o Vs o
(Outputs) VoL DataIOut Data Out Data Out >_
“H” or “L”

Fast Page Mode Read Cycle
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lrasP
y a>| lrP |
IH X AL
RAS \ ) \
lrc ~= lRSH=
== fcas=> feas = lcaS>]
lrcD lcrA
v —— = tep
IH X /_1 /
CAS \\ / \ \ |/
—<1| [raL =
t
task e toar=—| 2 foam >r|loan—||_TasR_
vy == = = ~<lasc >|ASC
AO-A8 IH JRow Column X Y ColumnX X Column ) Row
Vi Addr Address \ Address Address \ Address
' | ) ' tCWL
—~| lraD fow = | tct:WL T Rwe=
twes = wes = twes
TS tweH (= =k ttWCH | WCH| =
v twp WP twp
_ IH =
V”_ X. X
— IH
OE
ViL
ot IDH | =t IDH | = IDH |~=—
tos Ips Ips
v |— —— 9'
I/01-1/04 IH Valid X X Valid '} Valid
(Inputs) Vi Data In Data In Data In
I |
\Y
I/O1-1/04 OH HI-Z
Outputs i
(Outputs) VoL
“H” or “L”

Fast Page Mode Early Write Cycle
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Sl E M EN S HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM
trc
lras trp

\Y
% IH 3 L

V“_ \( | \

lcrp
] lrpc -

= Y

iL trAH

lasr
;/?SRé — —
IH £
AOAS NAddressX
IL {
/01-1/0 VOH
1/01-1/04
(Outputs) v, HI-Z
“H” or “L”

RAS-Only Refresh Cycle
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

trc
tRP tRAS tRP t
—_— ViH
RAS / \ /
VIL X N
—| [RPC |~ tcrp
lcsr
VIH —| lcp tcHr —| lrpCl=~—
— C = r
RN / WV
lwrp
twrH
— IH
WE
w1/ N\
loez

6E IH /-F
ViL
—| | lcop |~<—
V
I/01-1/04 H 7
(Inputs) v \
IL
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\Y
/01-1/04 ©H 3 Hiz
(Outputs) VoL [/
loFr
“H” or “L”

CAS-Before- RAS Refresh Cycle
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SIEMENS

HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lrc lrc
trp lrp
Vi —— lras tras
w= TN /N S\
trc lrsH
lcHr lcrp —
—_— IH '
CAS
V||_ lrAD \\‘ |
s twrpP
tRAH — 1 LASCle—
tasg 1 = tcan twrH ER I
SR — ——
IH 9IROW Column Row
AQ-AB Vi, XAddr Address,x X Address
|
lrcs lrrH
)‘ —
_ IH »
e 7 VX
L
|
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— ——
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OE " \ /
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—
—1| Ibzo
toop =]
\Y
l/01-1/04 H ——
(Inputs) Vi /
—| lcAC |~— torr
e leLz E
= Irac
Vv
1/01-1/04 OH 7 . \
(Outputs) v \:X Valid Data Out / HI-Z
OL
“H” or “L”
Hidden Refresh Cycle (Read)
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SIEMENS

HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lrc

lrc
trp

t trp
PAS lrAs
- IH B i
RAS v, \ / \ / \—
-~ [RCD={ =< [RSH> < lcHR— lcrp
VIH i
CAS v, trAD \\ /
Iy
RAI—;» tasc lasr
tASR — tCAH —|  |—
—
IH ><"‘Row 7 Column (  Row
AO-A8 v, \Addr Address x >< Address
twes '
= tweH
" twp
WE \ /
L i
\Y
—_— IH
OE
ViL
—1 Ips toH—
1/01-1/04 YiH
(Inputs) v X Valid Data X

\Y
I/01-1/04 OH
(Outputs) VoL

HI-Z

“H” or “L”

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lras = tRP>1
RAS

[— tCHR> tCPT tRSH

= lesrl4e= teas —
\ =
—_— IH _R r
CAS v J& v J /

tRAL
| eEtCA = lasr=<
Vi S ASCC: | 5 —Row
- / >olumn - ow
AQ-AB V. N Address Address
T ~—

[an

Read Cycle fiweg i | Treg=— Tcac=—
=t lWRH~= 5 I =
Vi

— tOEAé

— tRRH
—=— (RCH

OE IH
Vie
Ié DZ > to
DZO . _|
1/01-1/04 Vin ~=—toDD —==
(Inputs) v
IL
t(l?FF
=>| lorz |~ < loE7—
1/01-1/04 VoH - L \
{Outputs) VoL ; —ITes - Valid Data Out
; WRA
Write Cycle lrw
ewn. — =
WE " Twen |
WE Vi
E IH
IL
tos lon
1/01-1/104 VIH < 7
(Inputs) N Valid Data In
1/101-1/04 Vv tAWD
(Outputs) v H HI-Z ;
; s cwp
Read-Mod/fy-Wr/teVCycle A - .
IH p
WE v, - feac |~
AA ————
loea
J— £
OE
| )tDE
= tDH |é
1/01-1/04 _LData In
(Inputs) A
; - O;JD
CLZ—==—
1/01-1/04 VoH 1 OFZ
(Outputs) VoL HI-Z D.Ou HI-Z

[ o+ o
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