SIEMENS

512 K x 8-Bit Dynamic RAM HYB 514800BJ-60/-70/-80
Low Power 512 K x 8-Bit Dynamic RAM HYB 514800BJL-60/-70/-80

Advanced Information

@ 512 288 words by 8-bit organization
@ 0to 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

® 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)
1.1 mW max.standby (CMOS) for Low Power Version

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

Self-Refresh (L-Version)
All inputs and outputs TTL-compatible
1024 refresh cycles / 16 ms

1024 refresh cycles / 128 ms Low Power Version only

Plastic Packages: P-S0OJ-28-2 400 mil width
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HYB 514800BJ/8JL-60/-70/-80
SIEMENS 512 K x 8-DRAM

The HYB 514800BJ/BJL is the new generation dynamic RAM organized as 512 288 words by 8-bit.
The HYB 514800BJ/BJL 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/BJL 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 +5 V
(+ 10 %) power supply, direct interfacing with high performance logic device families such as
Schottky TTL.

Ordering Information

Type Ordering Code Package Descriptions
HYB 514800BJ-60 Q67100-QB849 P-80J-28-2 DRAM
(access time 60 ns)
HYB 514800B4-70 Q67100-Q850 P-8S0J-28-2 DRAM
(access time 70 ns)
HYB 514800BJ-80 Q67100-Q851 P-80J-28-2 DRAM
(access time 80 ns)
HYB 514800BJL-60 Q67100-Q868 P-80J-28-2 Low Power DRAM
(access time 60 ns)
HYB 514800BJL-70 Q67100-Q869 P-S0J-28-2 L.ow Power DRAM
(access time 70 ns)
HYB 514800BJL-80 Q67100-Q870 P-S0OJ-28-2 Low Power DRAM
{access time 80 ns)
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SIEMENS HYB 514800BJ/BJL-60/-70/-80
512 K x 8-DRAM

P-S0J-28-2
400mil width
|
Yee O 10 280 Vs
Do [ 2 273 pQ7 {
pat 03 26171 DQ6
DQ2 []4 25[7 DQs
0Q3 5 241 DQ4
N.C. 06 237 CAS
We 047 221 OE
RAS [}8 210 N.C.
AR ]9 203 A8
A0 Q10 190 A7
AT 11 180 A8
Az 12 170 A5
A3 13 167 A4
Vee O] 14 150 Vo
SPP02187
Pin Configuration
Pin Names
AC-A8,A9R Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Input
OE Output Enable
101 - 108 Data Input/Qutput
N.C. No Connection
Vee Power Supply (+ 5 V)
Vss Ground (0 V)
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HYB 514800BJ/BJL-60/-70/-80
SIEMENS 512 K x 8-DRAM

1/01 1/02 1/08
Data In Data Out AF
Buffer Buffer OF
WRITE ———d & T T
CAS —e—— M 8 8
No.2 Clock
Generator
Column >
g > Address 9 >
AQ —» Buffers (9) Column
Decoder
Al —
A2 Refresh R
A3 —» Controller  |g
Sense Ampl.
A4 —»] ‘ 1/0 Gating 8
AS —»
Refresh 44 512
At —» Counter (10) g
—» Yy
A7 n R
A8 —» J\ /l- »
A9 _’L Row Row : Memory Array
0 Address 10 Decoder | 1024 1024x512x8
Buffers (10) :
. Y
RAS ———1 Conerator .
Substrate Bias Vee
Generator —Vss
SPB02186
Block Diagram
Semiconductor Group 126

B 8235L05 D055330 790 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



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

Absolute Maximum Ratings

Operating temperature FaNGE ...t e eaes 0t070°C
Storage temperature range ...ttt e e -55t0+ 150 °C
Soldering tEMPETALUIE .......oocuiiiieiieee ettt ere e ste e aeeenee s 260 °C
SOIAING M ..ottt ettt ee e esr e st e s beeseeae e nesbenbens 10s
Input/output voltage .. ~—1to+7V
Power SUPPIY VORAGE ...t ee s e s ra e e sanae e ean -1to+7V
Data out current (SNOMt CIFCUIL) ....eeeee e ee e e e eeae 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, Vgs=0V, Vc=5V£10%,1:=5ns

Parameter Symbol 1 Limit Values Unit | Test
min. max. Condition -

input high voltage Vi 2.4 6.5 v "
Input low voltage v, -1.0 0.8 v |"
Output high voltage (Iour = — 5 MA) Von 2.4 - v "
Output low voltage (Ioyr = 4.2 MA) Vy - 0.4 v "
Input leakage current, any input I -10 10 pA |0
OV <V, <7, all other input =0 V)
Output leakage current Ly -10 10 pA |V
(DO is disabled, 0 < Vour < Vi)
Average V¢ supply current Toct mA |23

-60 version - 110

-70 version - 100

-80 version - 90
Standby V. supply current Toca - 2 mA |[—
(RAS =CAS = V,)
Average V¢ supply current during RAS-only | fccs mA 2
refresh cycles -60 version - 110

-70 version - 100

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

-70 version - 60 |

-80 version - 50

Notes see page 133.
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HYB 514800BJ/BJL-60/-70/-80
SIEMENS 512 K x 8-DRAM

DC Characteristics (cont'd)
To=0t070°C, Ves =0V, Ve =5V +£10%, ty=5ns

Parameter Symbol Limit Vaiues Unit | Test
min. max. Condition

Standby Ve supply current Iecs - 1 mA |1
(RAS =CAS =V, -02V)
Standby V¢ supply current (L-version only) Tees — 200 HwA | —
(RAS=CAS =V, -02V)
Average V¢ supply current during Iecs mA |2
CAS before RAS refresh mode

-60 version - 110

-70 version - 100

-80 version - 90
For Low Power Version only: Iecy - 300 [T

Battery backup current (average power supply
current in battery backup mode):

(CAS = CAS before RAS cycling or 0.2 V,
WRITE =V, c—-02Voro2V,

AOto A10=Vc~02Vor02V;
Di=V,—0.2Vor0.2V oropen,

tac = 125 Us, tgas = thas Min = 1 us)

Self Refresh Current (L-Version only) Iecg - 200 HA -
(RAS, CAS=Vih, A0-A9 = Vcc-0.2V or 0.2V)

Notes see page 133.
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HYB 514800BJ/BJL-60/-70/-80
SIEMENS 512 K x 8-DRAM

AC Characteristics ¥
Ta=01070"C; Ve =5V £ 10 %; t; = 5 ns

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
Random read or write | tgc 110 - 130 - 150 - ns
time
Read-write cycle time | frew 165 - 185 - 205 - ns
Fast page mode tec 45 - 45 - 50 - ns
cycle time
Fast page mode terwe 100 - 100 - 105 - ns
read/write cycle time
Access time from thac - 60 - 70 - 80 ns
RAS & 1)
Access time from tcac - 20 - 20 - 20 ns
CAS 91
Access time from tan - 30 - 35 - 40 ns
column address © 12
Access time from tepa - 40 - 40 - 45 ns
CAS precharge ®
CAS to output in torz 0 - 0 - 0 - ns
low-Z ©
QOutput buffer turn-off | toee 0 20 0 20 0 20 ns
delay from CAS 7)
Transition time T '3 50 3 50 3 50 ns
(rise and fall) 9
RAS precharge time | 1gp 40 - 50 - 60 - ns
RAS pulse width IRas 60 10000 (70 10000 |80 10000 {ns
RAS puise width in frasp 60 200000 |70 200000 | 80 200000 | ns
fast page mode
RAS hold time tRsH 20 - 20 - 20 - ns
CAS hold time fosH 60 - 70 - 80 - ns
CAS pulse width toas 20 10000 |20 10000 |20 10000 |{ns
RAS to CAS thep 20 40 20 50 20 60 ns
delay time 1"
RAS to column tRAD 15 30 15 35 15 40 ns
address delay
time 12

Notes see page 133.
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M HYB 514800BJ/BJL-60/-70/-80
SIEMENS 512 K x 8-DRAM

AC Characteristics (cont'd)¥
T,=0t070°C; Vec =5V £10%; k=5ns

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
CAS to RAS terp 5 - 5 - 10 - ns
precharge time
CAS precharge time | fcpy 10 - 10 - 10 - ns
CAS precharge time | fcp 10 - 10 - 10 - ns
in fast page mode
Row address setup tash 0 - 0 - 0 - ns
time
Row address hold tRaH 10 - .10 - 10 - ns
time
Column address fasc 0 - 0 - 0 - ns
setup time
Column address hold | fcan 15 - 15 - 15 - ns
time
Column address to | fra. 30 - 35 h— 40 - ns
RAS lead time /
Read command facs 0 - 0 - 0 - ns
setup time ;
Read command hold | facn 0 - 0 - 0 - ns
time &
Read command hold | fggy 0 - ¢} - 0 - ns
time ref. to RAS &
Write command hold | twcn 10 - 15 - 15 - ns
time
Write command hold | twer 50 - 55 - 60 - ns
time ref. to RAS
Write command fwp 10 - 15 - 15 - ns
pulse width
Write command to fawL 20 - 20 - 20 - ns
RAS lead time
Write command to fewl 20 - 20 - 20 - ns
CAS lead time
Data setup time 9 tos 0 - 0 - 0 - ns
Data hold time ¥ fon 15 - 15 - 15 - ns

Notes see page 133.
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SIEMENS HYB 514800BJ/BJL-60/-70/-80
512 K x 8-DRAM

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

Parameter Symbol Limit Values Unit

| -60 -70 -80

min. max. min. max. min. max.

Refresh period trer - 16 - 16 - 16 ms
Refresh period Low | tger - 128 - 128 - 128 ms
Power Version
Write command tweos 0 - 0 - 0 - ns
setup time 1
CASto WRITE delay | fowp | 50 - 50 - 50 - ns
time 19 !
RAS to WRITE delay | ftrwo 90 - 100 - 110 - ns
time 19
Column address to fawp 60 - 65 - 70 - ns
WRITE delay time '0 |
CAS setup time (CBR | ogn 5 - 5 - 5 - ns
cycle) !
CAS hold time (CBR | zcus 15 - 15 - 15 - ns
cycle) |
RAS to CAS fape 0 - )‘ 0 - 0 - ns
precharge time
CAS precharge time | fcpr 30 - 40 - 40 - ns
(CAS before RAS

counter test cycle)

Write command twrs 10 - 10
setup time (test mode
entry)

Write command hold | 1y 10 - 10 - 10 - ns
time (in test mode
entry cycle)

Write to RAS twrp 10 - 10 -
precharge time (CBS
cycle)

Write to RAS hold twRH 10 - 10 - 10 - ns
time (CBR cycle) !
OE command hold ToEH 20 - 20 - 20 - ns
time

OE acces time toea - 20 - 20 - 20 ns

Notes see page 133.
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HYB 514800BJ/BJL-60/-70/-80
SIEMENS 512 K x 8-DRAM

AC Characteristics (cont'd)?
To=01070°C; Veg =5V £ 10 %; t; =5 ns

Parameter Symbol Limit Values Unit
-60 -70 -80
min. max. min. max. min. max.

RAS hold time fRoH 10 - 10 - 10 - ns
referenced to OE

Output buffer turn-off | fogz 0 20 0 20 o] 20 ns
delay from OE

Data to CAS low tozc 0 - 0 - 0 - ns
delay ¥
“Data to OE low tozo 0 - 0 - 0 - ns
delay 4

CAS high to data teop 20 - 20 - 20 - ns
delay 1®

OE high to data toop 20 - 20 - 20 - ns
delay 1%

CAS hold time after | foecn 20 - 20 - 20 - ns
OE low

RAS pulse width in taass 100 - 100 - 100 - us
Self-Refresh

(L-version)

RAS precharge time | frps 110 - 130 - 150 - ns
in Self Refresh

(L-version)

CAS hold time in foHs 40 - 50 - 60 - ns
Self-Refresh

(L-version)

Notes see page 133.

Capacitance
To=0t070°C; Vec =5V 10 %;f =1 MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (AQ to A9) Cy - 5 pF

Input capacitance (RAS, CAS, WE) Cp - 7 pF

Output capacitance (101 to 108) Co — 7 pF
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SIEMENS HYB 514800BJ/BJL-60/-70/-80
512 K x 8-DRAM

Notes for pages 127 to 132:
1) All voltages are referenced to Vgg
2) Iecy, Iocs, Ioeq and Iogg depend on cycle rate.
3) fect » Ioes depend on output loading.

4) Aninitial pause of 200 ps Is required after power-up foliowed 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 initiatization cycles instead of 8 RAS cycles are required.

5) Vin (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) Toy (max.), foez (Max.) defines the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels.

8) Erther oy or frpy 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) fwes » Trwo - fowp and fawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only.
If fwes > twes (min.), the cycle 1s an early wrnte cycle and data out pin will remain open-circuit (high
impedance) through the entire cycle; if frwp > tawp (MIN.), Towp > fowp (MiN.) and fawp > fawp (MIN.), the cycle
is a read-write cycle and I/O will contain data read from the selected cell. If neither of the above sets of
conditions 1s satisfied, the condition of I/O (at access time) Is indeterminate.

11) Operation within the fpcp (max.) limit ensure that 7gac (Max.) can be met. trep (Max.) ts specified as a
reference point only. If fpap Is greater than the specified tpcp (Max.) imit, then access time is controlled by
Icac-

12) Operation within the fgap (Max.) limit ensured that fgac (max.) can be met. frap (Max.) 1s specified as a
reference point only. If f5p 1S greater than the specified fgap (max.) imit, then access time 1s controlled by #4 -

13) AC mesurements assume f; = 5 ns
14) Either fyzc or fpzg must be satisfied.

15) Either f¢pp or fopp Must be satisfied.
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HYB 514800BJ/BJL-60/-70/-80
SIEMENS 512 K x 8-DRAM

S IrRC |
‘ teac—————————  [RAS | c— IRP }l
RAS H \ /i \
| )\ |
ViL
e TCSH [
~—=— IRCD —> ~a=—— IRSH — > _éfcm;_
VIH ‘ tcas ‘
CAS - | A\ /1
1 IRAD 1RAL
1, | > [CAH =~<—
AR fasc | lasw
\Y
IH Row Column @ w Row
A0 - A9 Vip ® Address Address Y Address
. —~—— ! IRCH
IRAH IRCS |
v -~ — [RRH |=~=—
IH N
RN\ NN
V
L faa
1
. | = [OEA —~——
—_— H N N
o LI DI
Vi ‘ =
‘ [/ ‘ tcop
DZC| .
I fopb
v ' == IDZ0 | =< i R
V01-/08  HYF N j }\ N
(nputs) v, 4 fcac R DN
| ~ toFrF
1 ' torz
e ———.

i | tciz !

A%
1/01-YO8 OH
HiZ ' Valid Data Out HiZ
(Outputs) Yor. >_

fes————— [RAC ———

Read Cycle
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SIEMENS

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

VO1-V08 ‘OH

| B — IRC
) — —  tras — o - IRP
| | |
\Y | |
— I
RAS H \ /—\_ \
v, ‘ \
L - fesh— s 1
~< IRCD >=c—— IRSH —> ere_
_— N YT
CAS |
ViL \
IRAD__ | TRAL — b !
™ I
;ASR - IASC — > fean —= ‘ lase,
v o
iH §< Column N\ Row
A0 - A9 Vi Address @(‘ Address \X Address
%—— fowe >
IRAH twes
A" ftwp
RITE W AN %\ \
W Ve D —
=i IWCH |-
TRWI
OE " ‘ \
" DN D\
|
l‘DS‘ tDH
v -
I/O1-I/08 IH
(Inputs)

Valid Data In '{‘

(Outputs) v

oo

Hi1Z

Write Cycle (Early Write)
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SIEMENS

HYB 514800BJ/BJL-60/-70/-80

512 K x 8-DRAM

- iRe - -
- [RAS — o= | [RP >
—_ V  e————
RAS TH N\ )
Vi
I tcsH ] ‘
wc IRCD —ec—— IRSH —> tCRP
—_— IH - [CAS — /
CAS v \ \—r ,/
L IRAD,
- IRAL
— —
TSR le=—  IASC - fcan - IASR
| =
H R Column Row
AD- A9 VIL WA“&)::SS® Address Address
’ )l ‘.< ; icwL
TRatt . RWL
H e
WRITE N \
Vi NN & \.
{OEH |~c—
\Y ‘ i
OF " N\ : _E
ViL k \ /. |tobD | A\
2 IDZ O e tDis<_ IDH >
—= !
V/01./08 ' - ‘
. | . s
A"
/01-VO8 Yoy Hiz
(Outputs) v
OL
&\ H” or “L

Write Cycle (OE Controlied Write)
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SIEMENS

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

CAS

A0-A9

WRITE

/01-1/08
(Inputs)

1/01-1/08

!
|

ViL

v
IH

i

Vv
TH

v
OH

(Outputs) oL

- - IRWC
- - fRAS  —— — o= IRP
| !
i \ |t
A\ /\
— — IcsH —_—
trCD IRSH -
: tcas —= ICRP |~
I \\ B
1 P | ICAH —=— |
RAH . !
- 1asc .
).tASR% | —— ' - —
Row Column h Row
Address / Address Address
1
tawp > | fow |
—=m| IRAD | fcwp ! |- ERWL
IRWD ——;—‘( P
A\ .
| :
' i
r‘ 1 faa |
i |
= IRCS =< 9-7 I0EA |~=— %» 10EH (e
I |
|
=~ |tpzo }f \l IDs
i > =
tpzc —- | ‘,
| < IDH =
|
AN\ |
N4
1
-~ IRAC — o

“H” or “L”

Read-Write (Read-Modify-Write) Cycle

Semiconductor Group

M 8235L05 0055341 &7L WM

137

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght

2003



512 K x 8-DRAM

HYB 514800BJ/BJL-60/-70/-80

SIEMENS

110 (H., Q\

4
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Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB 514800BJ/BJL-60/-70/-80
512 K x 8-DRAM

- IRASP
vV ! | IRP
H _\
RAS \ A
ViL \ |
! - IPC ,.91 |~ IRHCP — i
trRCD ! 1
=~ > lep < ‘ I RS .
‘1 " fcas IcrP,
v —-fcAS > s ICA e P
w W N NN T
CAS A ) | |
fmC————— ICSH —! ! ! ! |
i i
| IRAH ! | fcan b
> e S [CAH —— S 1CAH < e O j o
_Jlasr e tasc rasc) ! " IIASR
V = | e M %IASC-‘%~ | >t =
Row Column Column Column ) Row
A0-A9 mm&m» & Addre?@ Address yAddrcss
~>y IRAD r=c— | ! ‘ ‘ ‘ | IRCH
‘ tRCH-—> ! o | < -
. i ‘
' _Ircs m e %@cs .
Vv | L
[— IH | ] |l
WRITE |, W ! ‘ N
n ‘ "
CPA > IRRH —=—
AA o ‘
TOFA —=— }
— H ‘
) —o ‘tpze |
‘ \ T | fcoD
| | I - -
| | Inzo | ‘ !
v P == fODD ==
I/01-1/08 H R ! {
(Inputs) Voo D 3 §
IL | ICAC —==— |
ilorF
I o] e
) tRACi toLr = tOEZ ~<ez o 10E7 = = loE7 =<
VOH )1‘ e‘L - ‘L« )ICLZ_&
1/01-/08 \ \
Vahd Vald Y Valid
ko SE—Ne)— ) —
Q .
Fast Page Mode Read Cycle
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SIEMENS

HYB 514800BJ/BJL-60/-70/-80

512 K x 8-DRAM

IRASP.
an—‘tRP e —
v
—_— IH
RAS | \
! fm IPC ol ~<IR5H5—
. e fCAS > -et%- - {CA.
tRCD I tCRP
v < =k fcp <
—_— 1H ' X
CAS \\ / / \ ;
| |
IRAH 7 T IASR
- | = ICAH
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twes _)| cs | | TWCS
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|
I
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Fast Page Mode Early Write Cycle
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SIEMENS HYB 514800BJ/BJL-60/-70/-80
512 K x 8-DRAM

- - - - tRe
1
| trAS < IRP >
- \ | ‘
RAS ‘\\, / ‘\
ViL i ‘
\ ‘ tcrp
i —— —~—
\ IRPC i
' ~
Vv l I . !
—_— IH ] T
s ©
ViL U ltran !
L < tasr |
IASR| ' — I.(

-

v
H Row Row

\4
1/01-/08 OH

HI-Z
(Outputs) VoL

i
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