SIEMENS

512kx8-Bit Dynamic RAM

Advanced Information

512 288 words by 8-bit organization
0 to 70 °C operating temperature

Fast access and cycle time
RAS access time:
60 ns (-60 version)
70 ns (-70 version)
80 ns (-80 version)
CAS access time:
20 ns

Cycle time:

110 ns (-60 version)
130 ns (-70 version)
150 ns (-80 version)

Fast page mode cycle time
45 ns (-60 version)
45 ns (-70 version)
50 ns (-80 version)

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

Ordering Information

HYB 514800BJ -60/-70/-80

Low power dissipation

max. 605 mW active (-60 version)
max. 550 mW active (-70 version)
max. 468 mW active (-80 version)

Standby power dissipation:
11 mW standby standby (TTL)
5.5 mW max.standby (CMOS)

Output unlatched at cycle end allows two-
dimensional chip selection

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

All inputs and outputs TTL-compatible
1024 refresh cycles / 16 ms
Plastic Packages: P-S0OJ-28-2 400 mil width

Type Ordering Code Package Descriptions
HYB 514800BJ-60 Q67100-Q849 P-S0OJ-28-2 DRAM

(access time 60 ns)
HYB 514800BJ-70 Q67100-Q850 P-S0OJ-28-2 DRAM

(access time 70 ns)
HYB 514800BJ-80 Q67100-Q851 P-S0OJ-28-2 DRAM

(access time 80 ns)
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

The HYB 514800BJ is the new generation dynamic RAM organized as 512 288 words by 8-bit. The
HYB 514800BJ utilizes CMOS silicon gate process as well as advances circuit techniques to
provide wide operation margins, both internally and for the system user. Multiplexed address inputs
permit the HYB 514800BJ to be packed in a standard plastic 400mil wide P-SOPJ-28 package. This
package size provides high system bit densities and is compatible with commonly used automatic
testing and insertion equipment. System oriented feature include single + 5V (x 10 %) power
supply, direct interfacing with high performance logic device families such as Schottky TTL.

Pin Definitions and Functions

AO-A8,A9R Address Input

RAS Row Address Strobe
CAS Column Address Strobe
WRITE Read/Write Input

OE Output Enable
101-108 Data Input/Output

N.C. No Connection

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

Pin Configuration

(top view)
P-S0J-28-2 ( 400 mil width)
Ve O 1 280 Vs
/01 02 27(7 1/08
1/02 03 261 1/07
1/03 [ 4 25[7 1/06
1/04 05 241 1/05
N.C. (6 230 CAS
WRITE (] 7 220 O
RAS []8 210 N.C.
AR (9 2011 A8
A0 []10 1917 A7
A1 11 18] A6
A2 []12 1710 A5
A3 []13 161 A4
Voo [ 14 1507 Vss
SPP02466
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

1/011/02 1/08
Data In Data Out =
Buffer Buffer OF
WRITE 4 2 4
WRITE —— &
CAS — e —<¢ g 5
.| No.2 Clock |[_
“| Generator |
Column ~
Tﬁ> Address 9 >
A0 —> Buffers (9) Column
Al —» Decoder
—>
A2 Refresh
A3 —> Controller |
Sense Ampl.
M v /0 Gafing 8
S ALA Y V-V
Refresh o
A6 —> Counter (10) B
AT —> 10 AA4 LA A
o Row Row : Memory Array
10 2  Address 10 > 1024
Buffers (10) Decoder : 1024x512x8
_ A
RAS ——> NGoe.r:erCJ?oCrk
Substrate Bias Ve
Generator « Vs
SPB02186

Block Diagram
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

Absolute Maximum Ratings

Operating tEMPEratUre FANGE ......ccceeiiieiieieieei e rerrrerareererrererererererererrrrrrrrerrrrrrrrerreereeees 0to70°C
Storage teMPErature FANGE........ooiiiiiiiiie ettt e e e e e ee e e e e e e e e eeeeeba e aeaas —-55t0 + 150 °C
SOIAErING LEMPEIALUIE .....eeiiiii et e e e e s b b e e e e e e e abb e ee e e e e e e s 260 °C
Yo [ [T T T 110 = SRR 10s
INPUL/OULPUL VOIBGE .t -1lto+7V
POWET SUPPIY VORAGE ...t —-1lto+7V
Data out current (SNOM CIrCUIL) ......vviiieeiiiiceeceee 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
T,=0t070°C,Vss=0V,Vc=5V+10%,t;=5ns

Parameter Symbol Limit Values Unit Test
min. Max. Condition

Input high voltage Vi, 2.4 6.5 v o |D
Input low voltage V, -1.0 0.8 v |D
Output high voltage (Ioyr = — 5 MA) V. 2.4 - v |D
Output low voltage (Ioyr = 4.2 MA) v, - 0.4 v D
Input leakage current, any input Ly -10 10 A D
OV <V, <7, allotherinput=0V)
Output leakage current Loy -10 10 A D
(DO is disabled, 0 < Vg1 < Vce)
Average V. supply current lecs mA |23

-60 version - 110

-70 version - 100

-80 version - 90
Standby V¢ supply current lceo - 2 mA |-
(RAS=CAS =V,)
Average V¢ supply current during RAS-only | l¢cs mA |2
refresh cycles -60 version - 110

-70 version - 100

-80 version - 90
Average V. supply current during fast page | lccs mA |23
mode operation -60 version - 70

-70 version - 60

-80 version - 50
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

DC Characteristics (cont'd)
T,=0t070°C,Vss=0V,Vec=5V+£10%,t;=5ns

Parameter Symbol Limit Values Unit Test
min. Max. Condition

Standby V. supply current lecs - 1 mA |V
(RAS = CAS = V.- 0.2 V)
Average V. supply current during lccs mA |2
CAS before RAS refresh mode

-60 version - 110

-70 version — 100

-80 version - 90
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

AC Characteristics %

TA:Ot070°C;VCC=5Vi10%;tT:5nS

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
Random read or write | txc 110 - 130 - 150 - ns
time
Read-write cycle time | tryc 165 - 185 - 205 - ns
Fast page mode tec 45 - 45 - 50 - ns
cycle time
Fast page mode terwc 100 - 100 - 105 - ns
read/write cycle time
Access time from trac - 60 - 70 - 80 ns
RAS 6) 11)
Access time from teac - 20 - 20 - 20 ns
CAS 6) 11)
Access time from tan - 30 - 35 - 40 ns
column address 9 12
Access time from tepa - 40 - 40 - 45 ns
CAS precharge ©
CAS to output in torz 0 - 0 - 0 — ns
low-Z 6
Output buffer turn-off | toee 0 20 0 20 0 20 ns
delay from CAS 7)
Transition time tr 3 50 3 50 3 50 ns
(rise and fall)
RAS precharge time | tgp 40 - 50 - 60 - ns
RAS pulse width tras 60 10000 |70 10000 |80 10000 |ns
RAS pulse width in trasp 60 200000 |70 200000 |80 200000 | ns
fast page mode
CAS pulse width teas 20 10000 |20 10000 |20 10000 |ns
RAS hold time trsh 20 - 20 - 20 - ns
CAS hold time tesn 60 - 70 - 80 - ns
RAS hold time from | tzcp 40 - 45 - 50 - ns

CAS precharge
(Fast page mode)

CAS precharge to tepwo 60 - 65 - 70 - ns
WRITE delay time
(FPM read-modify-write)

Semiconductor Group 130



HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

AC Characteristics  (cont'd)®
TA=Ot070°C;VCC=5Vi10%;tT:5nS

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
RAS to CAS treo 20 40 20 50 20 60 ns
delay time 11
RAS to column trao 15 30 15 35 15 40 ns
address delay
time 12)
CAS to RAS terp 5 - 5 - 10 - ns
precharge time
CAS precharge time |t 10 - 10 - 10 - ns
Row address setup | tasr 0 - 0 - 0 - ns
time
Row address hold tran 10 - 10 - 10 - ns
time
Column address tasc 0 - 0 - 0 - ns
setup time
Column address hold | toay 15 - 15 - 15 - ns
time
Column address to traL 30 - 35 - 40 - ns
RAS lead time
Read command tres 0 - 0 - 0 - ns
setup time
Read command hold | tycy 0 - 0 - 0 - ns
time 8
Read command hold | tggy 0 - 0 - 0 - ns
time ref. to RAS 8
Write command hold | ty,cy 10 - 15 - 15 - ns
time
Write command hold | ty,cr 50 - 55 - 60 - ns
time ref. to RAS
Write command twe 10 - 15 - 15 - ns
pulse width
Write command to trwL 20 - 20 - 20 - ns
RAS lead time
Write command to towt 20 - 20 - 20 - ns
CAS lead time
Data setup time 9 | tys 0 - 0 - 0 - ns
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

AC Characteristics  (cont'd)®
TA=Ot070°C;VCC=5Vi10%;tT:5nS

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
Data hold time 9 to, 15 - 15 - 15 - ns
Refresh period trer - 16 - 16 - 16 ms
Write command twes 0 - 0 - 0 - ns
setup time 10)
CAS to WRITE delay | tewo 50 - 50 - 50 - ns
time 10)
RAS to WRITE delay | trwo 90 - 100 - 110 - ns
time 10)
Column address to tawo 60 - 65 - 70 - ns
WRITE delay time 19
CAS setuptime (CBR | tcgr 5 - 5 - 5 - ns
cycle)
CAS hold time (CBR |ty 15 - 15 - 15 - ns
cycle)
RAS to CAS trpc 0 - 0 - 0 - ns
precharge time
CAS precharge time |t 30 - 40 - 40 - ns

(CAS before RAS
counter test cycle)

Write to RAS twre 10 - 10 - 10 - ns
precharge time

(CBR cycle)

Write to RAS hold twrh 10 - 10 - 10 - ns
time (CBR cycle)

OE command hold toen 20 - 20 - 20 - ns
time

OE acces time toea - 20 - 20 - 20 ns
RAS hold time tron 10 - 10 - 10 - ns
referenced to OE

Output buffer turn-off | toe, 0 20 0 20 0 20 ns
delay from OE

Data to CAS low tozc 0 - 0 - 0 - ns
delay 14

Semiconductor Group 132



HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

AC Characteristics ~ (cont'd)®
T,=0t070°C; Vec =5V +10 %; t; =5ns

Parameter Symbol Limit Values Unit
-60 -70 -80
min. max. min. max. min. max.
Data to OE low tozo 0 - 0 - 0 - ns
delay 14
CAS high to data teop 20 - 20 - 20 - ns
delay 1°
OE high to data tooo 20 - 20 - 20 - ns
delay 1%
CAS hold time after | toecn 20 - 20 - 20 - ns
OE low
Capacitance
T,=0t070°C; Vec =5V +10%;f =1 MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (AO to A9) C. - 5 pF
Input capacitance (RAS, CAS, WE) C, - 7 pF
Output capacitance (101 to 108) C. - 7 pF
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SIEMENS HYB 514800BJ -60/-70/-80

512k x 8 DRAM

Notes:

1) All voltages are referenced to Vg

2) lecrs lecss lecs and I depend on cycle rate.

3) leer lecs depend on output loading.

4) Aninitial pause of 200 ps is required after power-up followed by 8 RAS cycles of which at least one cycle has
to be a refresh cycle, before proper device operation is achieved. In case of using the internal refresh counter,
a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

5) V. (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) t (max.), toez (max.) defines the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels.

8) Either gy or tzry must be satisfied for a read cycle.

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

read-write cycles.

10) tyes » trwo » tewp and o are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only.

If tywes > twes (Min.), the cycle is an early write cycle and data out pin will remain open-circuit (high impedance)
through the entire cycle; if tgyp > trwo (MiN.), towp > towp (MiN.) and tyyp > tawo (Min.), the cycle is a read-
write cycle and I/0O 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 ensure that fzac (Mmax.) can be met. tzcp (Max.) is specified as a

reference point only. If t;,p is greater than the specified trcp (max.) limit, then access time is controlled by
tCAC .

12) Operation within the tgap (Max.) limit ensured that tgac (Max.) can be met. tz,p (Max.) is specified as a

reference point only. If {zAp is greater than the specified tzp (max.) limit, then access time is controlled by {4, .

13) AC measurements assume t; =5 ns.

14) Either tp,¢ or thzo must be satisfied.

15) Either tpp or topp Must be satisfied.
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

lrc
l— [rAS trp —
v < ~
RAS IH \_t / \
L
lcsH
~— lrep—=|~<— lRsH étCRP)
v tcas
IH 2
CAS V”_ \ \t 1/ /
lraD tras
)&\SR tascl| = tcaH |=— task
v —| | — 1= —~———
IH Row Column Row
AO - A9 Vi X Address ><:>< Address X x Address
| e lrcH
[raH tres
v - ——| [RRH |~<—
IH
WRITE 4 \
Vi tan
toea ~
— IH /-’-
OE V“_ \r /
tbzc lcop
—| = — ——
toop
v = lpzo| =<
I/01-1/08 IH \ 7
(Inputs) Vi / Tonc \
I lorr
— —
loez
Vv —1 lciz
I/0O1-/08 ©OH L
Outputs —t HiZ Valid Data Out Hi z
(Outputs) VoL /)
~—— lRAC ————=

“H” or “L”

Read Cycle
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

lrc
~~<———— [Rras lrp —
— V g A p
RAS V'H \r / \
IL lesH
lrco lrsH—== étc";
v t
IH CAS
CAS V. \\ / /
IL lraD lraL
)MSR I tasd | = lcaH =— tasr
v == 9| —
IH >< Row Column R
A0 - A9 Y Address Address X )1 Ad(?rvevss
IL
— — tCWL —_—
lran twes
——
— VH | twe
WRITE \ /
Vi N 3
= tWcH |~
lrv ——
—_— IH
OE
L
Ibs| | toH |
v ——— | ——
I/01-1/08 IH y \
Valid Data |
(Inputs) Vi !*al ataln |}
\Y
1/01-1/08 OH
Hi Z
(Outputs) VoL
“H” or “L”

Write Cycle (Early Write)
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

lrc
~——— [ras lrp —
— V -
RAS H N \
V -
IL —_~————— tCSH%
- IrRcD —t=— lrsH—=— fcrp
v t
IH CAS
CAS v \ \-r 1-/ /
IL lraD traL
lasr = fcaH |<—
>| tasc _ - lasr
\Y |
IH
R Column Row
A0 - A9 vV d&vgssx X Address X Address
I ' | tew
—
lran lru
m— VIH E twp
ViL X 1[
toer
v |
5E IH 7
ViL \L /| |tobp
»lbzo|é th IpH=
Ipzc
toez
Vv
1/01-1/08 IH — pa .
B feez| IT
toea
v ViR
0108 oz
VoL g
“H” or “L”

Write Cycle ( OE Controlled Write)
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SIEMENS

HYB 514800BJ -60/-70/-80
512k x 8 DRAM

lrwe
lras lrp
—_— —\
_ V \t v \_
RAS H ;
CSH
L
lrcD , lrsH ;
CAS ->| CRP|=<=—
o v A / /)
CAS V||_ = 4
tonry tcan ;
> ~  tasc ASR
»EASF — —~
A0 - A9 H Row Column /  Row
v, Address/ Address 4 \. Address
IL
tawo fewt
—1 IraD fewp ——=—| | — tap =
- trwp — = t
| — WF;
IH \
WRITE Vi \
tan
=l [rcs |== toea loex
IH 2 Y
OE Vi . / \
=| |lpzg |= Ips
e
— | lpH —
\Y
I/01-/08 H Valid X
(|nputS) V||_ L Data in
= lc1z lobp
lca =
toez
V ——
[/0O1-1/08 "OH
Dat
(Outputs) VoL out
—————————— tRAC [E———
“H” or “L”

Read-Write (Read-Modify-Write) Cycle
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512k x 8 DRAM

HYB 514800BJ -60/-70/-80

SIEMENS

« 1n 10 H,
_fmoyy} o 10,
\erea A J \ ereq
sq IO>
—] [ — Q.N ||
= [ =
Ha) 730) v | HG) NmQA| ovy)
il 3G DY) [~=— v
H30) T — $~ |L _ K30 VDO.N !
VQ . z19) | Z17| " — 5 y LN
u Smox‘ uj Smom W _ﬁl x.:_ ereq {
\ 4
> e — f——— e —— = ! ! _ _I__
aao) pZd) aao) zq) |VM_0 o0 = A
o[ "l i I i
\ \ A
X LIY.\ y_M _ QIV\ W : / , HI
_\MO.N I ,\MO.N B ¢«\mo.w A
M) | ¢v~ AdM) e $VT\E = —~wy 3 ol
F Y amvj N f=— amv & amvy 2 A
/N /1N /1) y/ i
| N N
q\ﬂ T 4\_\_&&1 T_ ] — amoy 594) ~
e —<— amo] —— =— aMO] —=m et
+ amdoy = —=——aMdoj &) _ _ Al
SsaIppy - ssalppy Ssalpp Sssalppy Y UU<VA A
Moy UMA VA...cE:_ N VACE:_oo x :E:_ﬁ_u%o MOW MDY Hi
—— &m._\u | ilum.é e |u'0m<.w*| Um._\.N — 1 w_.m,_\.N A
Vo) = mi v |
T HYO) HYO) | g
avy
\ \ | \ ] /[\ // N _..____>
— |V_ Sv0) Ssv9) sv9) A
! —= dI] |le= aoy)
| HsH) omad)
I/ ) HS9) LN
/[ HI A
dsve)

(sindinQ)
80/I-TO/I

(sinduy)
80/I-TO/I

JLIdM

6V-0V

Fast Page Mode Read-Modify-Write Cycle
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SIEMENS

HYB 514800BJ -60/-70/-80
512k x 8 DRAM

lrasp
V — tRP [—
IH—™ /-r- 'S
RAS
L \ / \
" trc ~—  lrHCP —
—~ = lcP |=— etng ¢
CrRP
H —lcas> = lca feas
— y -
CAS V. \\ /
IL
lesH
lrAH lcan
| = T tCAH —— — tCAH [— — —
lasr tasd lasd tas lasr
v, = — = = e
AO-A9 IH Row Column °\ Column Column x Row
- VI L Addr Address Address \ Address Address
= IrAD I lrcH
lrcH
¢ lrcs lrcs
RCS —>|
Vin — F \ 1
WRITE v, / \A‘ \
tCPA tCPA —| tRRHé
lan = faa—> lan |
toea | loEA d= | loEA |=—
— IH ; A ]
=, 7 )
N tbzc —= == IpzC (- Ipzc
)l teop
— |—
tozo Ipzo
—| Ipzol< ~ \tooD| ~_Lltoo | loop (=
I/01-1/08  “IH 9 y ] Y
(Inputs) , v A A \
IL t L —| Ilcac —| lcac £
CAC 1 torr L torr o OFF
lra = loEz =+ loez = loez [=<—
lciz ez terz
Vv == B = 2 =
1/01-1/08 OH / Valid Valid Valid
(Outputs) Data Out Data Out Data Out >_
“H” or “L”
Fast Page Mode Read Cycle
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SIEMENS

HYB 514800BJ -60/-70/-80
512k x 8 DRAM

lrasP
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-A9 IH JRow Column X Y ColumnX Column ) Column
Vi Addr Address \ Address Address \ Address
' | ) ' tCWL
—| lraD fowL = I tct:WL T R
twes = wes = twes
TS tweH (= =k ttWCH | WCH| =
v twp WP twp
IH S
WRITE S [ S Z \ /
V”_ X X
— IH
OE
VL
=l IDH | | IDH = loH
Ios 9TDS 9ll‘Ds
V =
I/01-1/08 IH Valid valid Vvalid
(Inputs) Vi Data In Data In Data In
I |
\Y
1/01-1/08 OH HI-Z
Outputs i
(Outputs) VoL
“H” or “L”

Fast Page Mode Early Write Cycle
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SIEMENS

HYB 514800BJ -60/-70/-80
512k x 8 DRAM

- Vv
RAS H
ViL
Vv
- IH
CAS
ViL
IH
AO-A9
ViL
Vv
1/01-1/08 OH
(Outputs) VoL

trc
trAs trp
I —

\ | \

lcrp
lrpc
—_—
traH \-/
lasr
tasr — ~
—_— | —
Row Vi Row
Address| . Address
HI-Z

“H” or “L”

RAS-Only Refresh Cycle
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HYB 514800BJ -60/-70/-80
SIEMENS 512k x 8 DRAM

trc
tRP tRAS tRP
VIH
RAS " _/ \r / \‘_
—| [RPC |~ tcrp
lcsr
VIH —| lcp tcHr —| lrpCl=~—
—_— C 3 r
&\ / W
lwrp
twrH
VIH
WRITE
w1/ N\
loez
6E IH /-F
ViL
—=| | lcop |=<—
101-1/08 VI 7
(Inputs) Vi, \
topp
Vv
I/01-1/08 OH K iy
(Outputs) VoL [/
loFr
*H” or “L”

CAS-Before- RAS Refresh Cycle
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SIEMENS

HYB 514800BJ -60/-70/-80
512k x 8 DRAM

lrc lrc
trp lrp
Vi —— lras tras
w= TN /N S\
trcn lrsH
lcHr [crp —
—_— IH '
CAS
V||_ lrAD \\‘ |
; twrpP
teay =HIASC
LT o twrH lasr
tasr ] | = <=
VIH él
Col R
AQ-A9 Vi, XARé)&Ar' A((j)dur?snsx X Address
|
lrcs lrrH
)‘ —
— IH .
WRITE / \/ \
L
|
toea
— ——
VIH
OE
V”_ X /
Ipzc tcop
—
— Ipz0
toop =]
/0O1-1/08 H )
(Inputs) v, / L
—| lcAC |~— torr
lcrz —
- loez
= Irac
V01108 Vom ; , \
(Outputs) v \:X Valid Data Out / HI-Z
OL
“H” or “L”
Hidden Refresh Cycle (Read)
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SIEMENS

HYB 514800BJ -60/-70/-80
512k x 8 DRAM

lrc

lrc
trp
Y, lras
I IH—
RAS

trp
lras
/N /N
| [RCD === lRSH=|

< lcHR—= tcrr
ViH F
CAS Vi lraD \\\' /
Iy
RAH:— —~=— || tasc tash
—
iSR fcan = =
IH y =) £ Col / Row
AD-A9 Vi ><_\_A8(\§vr Agdl#(rensg x >< Address
twes '
= twer
H twp
WRITE \ /
IL 4
\Y
— IH
OE
ViL
= Ips toH——
\Y
1/01-1/08 IH .
(Inputs) V||_ X Valid Data X

v
I/01-1/08 OH
(Outputs) VoL

“H” or “L”

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 514800BJ -60/-70/-80

512k x 8 DRAM

- lras J=— lrp=>
— IH \ /-—A
RAS L £
IL N
— tCHR? tCPT tRSH
= lesrle leas ———=—
v -
—_— IH -\ o
CAS v, JK x £l /
: tRAL
(tCAI'}
Vi, —| lascH=
X | v Column
AO-A9 Vi _F Address
[ 79
Read Cycle = lcac=
[
WRITE
— tOEA —
OE IH
I
’< Dz >
DZO —
1/01-1/08 Viu ~ | IDD i
(Inputs) v
torr
| | ——

—r tCLZ — |—— tOEZé
1/01-1/08 VoH . — \
{Outputs) VoL l/vcs_é Valid Data Out

1
Write Cycle VR ; lrwn
CWL

\
g
}

WRITE v lwer

OF IH
ViL
bos low
1/01-1/08 Vi = 1
(Inputs) v, Valid Data In
1/01-1/08 v tawo
(Outputs) v H HI-Z ; -
. . Ib A L CWD
Read-Mod/ﬁ/-ert% ycle Sl | e | —=
IH Y
T loc |
A
tOEA — tOEH —
_ 4
" T
——
1/01-1/08 _LData In
(Inputs) g
ODD

1/01-1/08
(Outputs) VoL HI-Z HI-Z

CAS-Before- RAS Refresh Counter Test Cycle
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