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HYB 511000AL-60/-70

NPE D .
T-46-23-[5

1M x 1-Bit Dynamic RAM

(Low Power Version)

Advance Information

® 1 048 576 x 1-hit organization

¢ Fast access and cycle time
60 ns access time
110 ns cycle time (HYB 511000AL-60)
70 ns access time
130 ns cycle time (HYB 511000AL-70)

e Fast page mode cycle time
40ns (HYB 511000AL-60)
40ns (HYB 511000AL-70)

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

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

o Common I/O capability using "early
write” operation

Low power dissipation
max. 495 mwW (HYB 511000AL-60)
max. 440 mW (HYB 511000AL-70)
max. 1.1 mW standby

Read-modify-write, CAS-before-RAS
refresh, RAS-only reftesh, hidden-
refresh, fast page mode capability
and test mode capability:

All inputs, outputs and clacks fully
TTL-compatible

512 refresh cycles/64 ms
Plastic Packages:

P-DIP-18-T HYB 511000AL
P-SOJ-26/20 'HYB 511000AJL
P-ZIP-20/19 HYB 511000AZL

The HYB 511000AL-60/-70 is the new generation dynamic RAM organized as

1 048 576 words by 1-bit. The HYB 511000AL-60/-70 utilizes CMOS silicon gate
process technology as well as advanced circuit techniques to provide wide operation
margins, both internally and for the system user. Multiplexed address inputs permit
the HYB 511000AL-60/-70 to be packaged in a standard 18-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 511000AL-60/-70 1M X 1 DRAMs are specially selected. for battery backup
applications. "Test Mode" function is implemented.
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Ordering Information : i

Type Ordering code | Package Description ' :._

HYB 511000AL-60 | Q67100-Q485 | P-DIP-18-T DRAM (access time 60 ns) 1

HYB 511000AL-70 | Q67100-Q486 | P-DIP-18-T | DRAM (access time 70ns) ;

HYB 511000AJL-60 | Q67100-Q487 | P-50J-26/20 DRAM (access time 60ns)
HYB 511000AJL-70 | Q67100-Q488 | P-50J-26/20 | DRAM (access time 70 ns) ' %
HYB 511000AZL-60 | Q67100-Q493 | P-ZIP-2019 | DRAM (access time 60 ns) ]
HYB 511000AZL-70 Q67100-Q494 | P-ZiP-20/19 ' DRAM (access time 70 ns) 2
' ' ' {

Pin Names
AO0-A9 Address Inputs ‘
RAS Row Address Strobe 3
DI Data Input _;
Do Data Output i
CAS Column Address Strobe §
WRITE Read/Write Input
Vee Power Supply (+5 V)
Vss Ground (0 V)
TF Test Function E
. N.C. No Connection
Siemens Aktiengesellschaft 2
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Pin Configuration 3
P-DIP-18-T P-S0J-26/20 E
| | :
( )
K 18] ] Ve ) (1 A —T 1T i
WRITE [ 2 1[]oo . WROE[)2 % 1oo i
wly R
T [ 5| 1a9 NC.[s 22[1A9 *
Ao [Js %[] A8 i
. 3
A1[]e 3[] A7 ' afs 18 [1 48 :
az2[]7 2[]as - Ao 17 A7
- A2(n 16 a6 K
A3[]s 1n[]as ) :
! g A3l 15 []As
v [ 10[] A6 Ve OB 1 [] Ak
sPPo0BES : . sPPO0BGE i
P-ZIP-20:19
A9 = 1
1 :%1 CAS 3
DO -3
3t Vss :
DI fr= ) %
518! wrrve ‘
RAS |
Thel 1 H
NC. 3
9
AQ k-
(]
A2 fr-
B4 4
Vee 5
518 A ,
AS =3 . o
T8} 6
A7 =
Pl g 3
SPPO0998 3
Siemens Aktiengesellschatft 3 }
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Block Diagram
3
_ 1
WRITE & pata In [ 01 3
CAS — Buffer
No.2 Clock Data 0ut [ 00
Generator Buffer 3
TF ’ i
Column 10>
AQ —= 10 1 Address Column 3
%] Buffers (10} 1 Decoder 3
AT — y 3
A2 —= y ! - f
A3 —] Refresh Sense Amp. :
Controller 110 Gating 3
Al —»] ‘ - E
AS ~»= 3
A6 — Refresh —-20h8 - ;
Counter {9) .
AT — 2
J
A8 —= Row{) Row | o) Memory i
A9 —= :> Address 9> Decoder Array i
Buffers (10) -
No.1 Clock |—
RAS Generator E
Substrate Blas K:C 3
Generator -~ Vs SPBO0SET *
}
Siemens Aktiengesellschaft 4 :
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3

;'ji

Absolute Maximum Ratings 3
. 3

Operating temperature range .. ......cvvveeeennennnn. eeevese.. OtO+70°C g
Storage temperature range ... ... ...iiiinein i -55t0+150°C o3
Soldering temperature ..... e e et e e 260°C Ed
Soldering iMe ..ottt i i e e ... 10s §
Inputoutput voltage ................... e e e o —1to+7V 3
Power supply voltage ..... et e vereeaae e ene =1t0+7V E
Power dissipation ............... Creve Ceeeaen e 0.6 W i

Data out current (short circuit) .. ....v vttt .+ 50 mA

Note: Stresses above those listed under "Absolute Maximum Ratings” may cause E

permanent damage to the device. Exposure to absolute maximum rating ’

conditions for extended periods may affect device reliability.

Comg e

”

DC Characteristics
TAa=01070°C, Vsg=0 V, Vec=5V+10 %

XY PR

Parameter Symbot Limit values | Unit | Test
L ) condition
min. max.
Input high voltage ViH 24 65 - 1) 1
Input low voltage Vie -1.0 0.8 -V 1)
Test enable input high voltage Vinas | Voo 10.5 v - 3
+48V )
Test disable input low voltage . ViLas | ~1.0 Vecg+1 |V - H
Output high voitage ( Ioyt= ~5 mA) Von 2.4 - v -
Output low voltage (Igyt = 4.2 mA) VoL - 0.4 v - E
— L.
Input leakage current : Iy =10 10 ‘pA - 3
(0V s Viy < 8.5V, all other pins=0 V) 3
Qutput leakage current Toy -0 |10 | pA |-
(DO is disabled, 0 V 5 Voyt < 55 V)
Average Ve supply current: HYB 511000AL-60 | Iegt - 30 mA 2) 3)
HYB §11000AL-70 - 80 mA 2) 3)
(RAS, CAS, address cycling: tag = tag min.)

PRI g

For notes see page 6.

Stemens Aktiengesellschatt 5
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DC Characteristics (cont'd)
Parameter Symbol Limit values | Unit | Test
wmin, fmax. condition i >
Standby Ve supply current (RAS = CAS = Vi) Icc2 - 2 mA - ;
Average Vgc supply current, during RAS only Icoa 3
refresh cycles: HYB 511000AL-60 - 80 mA |2 '}
HYB 511000AL-70 - 80 ~ lmA |2 3
(RAS cycling, CAS = Vi, frg ={trc min.) ;
Average Vgg supply current, during fast Iccs
page mode: HYB 511000AL-60 - 70 mA | 2)3) 3
HYB 511000AL-70 - 60 mA [2)3)
(RAS =V, CAS, address cycling, trg = frg min.) 5
Standby Ve supply current Iccs - 1 mA - ;
(RAS=CAS=V¢c -0.2 V) :
Average Vg supply current, during CAS-before-RAS Iccs ‘
refresh mode: HYB 511000AL-60 - a0 mA |9 3
HYB 511000AL-70 - 80 mA |2 i
(AAS, TAS cycling, tae = tac min.)
Battery backup current average power Igcr - 300 pA 2)-13)
supply current battery backup mode: 5 .
(CAS = CAS before RAS c¢ycling or 0.2 V, . 7
WRITE=Vgc 0.2 Vor 0.2V, 3
A0to A9=Vgc-02Vor0.2V, g
DI=Vgg -0.2 Vor 0.2 V or open, i
the =125 us, ras =fpas min.~1 us) 3
1) All voltages are referenced to Vgs. - g
2) Iccs Ioca: Iecs and Iggg depend on cycle rate.
3) Icgy and Igcy depend on output loading. Specified values are measured- with the output open.

13) taas (max.)=1 ps is only applied to refrash of battery-backup.
taas (max.) = 10 ps is applied to functional operating.

Siemens Aktiengesellschatt 6
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_ o HYB 511000AL
SIEMENS AKTIENGESELLSCHAF Y47E D ~
T-46-23-15
AC Characteristics 99
Ta=01t070°C, Vee=5V£10 %, ty=5ns
Parameter Symbol Limit values Unit
HYB 511000AL-60 | HYB 511000AL-70
min. max. min. max,

Random read or write cycle time tre 110 - 130 7 - ) ns-
Read modify write cycle time tamw | 135 - 185 - ns.
Fast page mode cycle time tpc 40 - 40 - ns
Fast page mode RMW cycle time tprmMw | 65 7 - 65 - ns
Access time from RAS 8 11) | taac - 60 - 70 | ns
Access time from CAS 6 1) | teac - 20 - 20 'ns
Access time from column address 6 12) | tap - 30 - 35  Ins
Access time from CAS pre;:hargs 612} | topa - 30 - a5 ns
CAS to output in low-Z 4 | torz 0 - 0 . 7 ns
Output buffer turn-off delay N torr O 20 0 120 ns
Transition time (rise and fall) 8 Tt 3 50 3 50 ns
RAS precharge time tap 40 - 60 - ‘ns
HAS pulse width taas | 60 10000 | 70 10000 | ns
HAS pulse width (fast page mode) taase | 60 100000 | 70 100000 | ns
RAS hold time tasn | 20 - | 20 - 0s
CAS hold time tosH 60 - 70 - ns
CAS pulse width toas 20
RAS to TAS delay time 1) | taco 20
RAS to column address delay time 12} | taao 15
CAS to RAS pracharge time lcre 5
CAS precharge time tcpN 10
mprecharge time (fast page mode) tcp 10
Row address setup time tASR 0
Row address hold time (7] 10
Column address setup tima tase 0 '
Column address hold time tcAH 15
Column address hold time referenced tar B
to RAS
For notes see page 9.
Siemens Aktiengesellschaft 7
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AC Characteristics (cont'd) #9 2
Parameter Symbol Limit values Unit
HYB 511000AL-60 | HYB 511000AL-70 i i
. min. max, min. max. E
Column address to RAS lead time tRaL 30 |- 36 - ns f:
Read command setup time lRcs 0 - 1] - |ns ?
Read command hold time 8) | treH 0 - 0 |- ns %:
Read cammand hold time tRRH 0 - lo - ns
referenced to RAS 8) ) ' ;
Write command hold time tWCH 15 - 15 - 7 ns 3
Write command hold time tWeCR 60 - .55 7 = 7 ns
referenced to RAS !
Write command pulse width twe 18 - 15 - ns
Wiite command to RAS lead time tawt |20 - |20 - ns §
Write command to CAS lead time towL 20 - 20 |- ns '
Data setup time 9 ltos |0 - 0 = ns I
Data hold time ' 9 | oy 15 - 5 = 7 7 ns i
Data hold time referenced to RAS toHR 50 BE 55 - ns H
Refresh period tRer - 64 - 64. ms t
Write command setup time 10 | twes |0 - 0 - " | ns ‘
CAS to WRITE delay time 10) |'towp 50 - 50 - ns -;
RAS to WRITE delay time 10) | tawp | 90 RN 100 - ns
Column address to WRITE delay time  10) | tawp 60 - 65 |-  ns
TAS setup time (CBR cyclo) tcsn |10 - 10 - ns
'CAS hold time (CBR cycle) fcHR 30 - a0 - - . ns 3
RAS to TAS precharge time tarc 0 |- 0 [ - ns
‘CAS precharge time e | 40 - 40 - ns k
(CAS before RAS counter test cycle)
Test mode enable setup time ttes 0 - - 0 - ns
referenced to RAS i H
Test mode enable hold time {tTEHR 0 - 0 - ns .:
referenced to RAS
Test made ena_bliljold time tTEHC 0 - 0 - ns i
referenced to CAS i : -3
"¢ notas see page 9. |
Siemens Aktiengesellschaft 8 ]
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HYB 511000AL

T-46-23-15

Capacitance

Ta=01t070°C, Voc=5V+10 %, f=1 MHz

Parameter Symbol | Limit values | Unit | Test

condition

min. max.

Input capacitance (A0 to AS, DI) Cny - 6 pF -

Input capacitance (RAS, CAS, WE, TF) Ciz - |7 pF -

QOutput capacitance Co -l - 7 pE -

Notes for pages 7 and 8

4) An initial pause of 200 us is required after power-up followed by 8 RAS cycles before propar
device operation is achieved. In case of using internal refresh counter, a minimun of
8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

§) Vi (min.) and Vy_(max.) are reference levels for measuring timing of input signals.
Transition times are also measured between Vi and V(.

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

7) torr (max.) defines the time at which the output achieves the open-circuit conditions and is not
refarenced to output voltage levels.

8) Either tgcy or tapy must be satisfied for a read cycle.

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

10) twcs. trwos fowp and tawp are not restricted operation parameters. They are included in the data
sheet as electrical characteristics only. If twgg 2 twes (min:) the cycle is an early write cycle and: data
out pin will remain open-circuit (high impedancs} through-the entire cycle. If tawp = tawp (min.),
fcwp 2 towp (min.}, and tawp = tawp (min.) the cycle is a read-madify-write cycle and data out will
contain data read fram the selected call. If neither of the above sets of conditions is satisfied,
the condition of data out {at access time) is indeterminate.

1

-

Operation within the {gep (max.) limit ensures that tpac (max.) can be met.
pap (max.) is specified as a reference paint only. If tycp is greater than the specified tacp (max.)
limit, then access time is cantrolled by tcac-

12

-~

Operation within the tgap (max.) limit ensures that tgac (max.) can be met. tgap (max.} is. spacified
as a reference point only. If trap is greater than the spacified tgap (max.) limit, then access tima is
controlled by taa.

Siemens Aktiengesellschaft 9
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S HYB 511000AL
SIEMENS AKTIENGESELLSCHAF Y?E ,].), i
T-46-23-15
Waveforms
Read Cycle
tac
v Foas ! N fp———
H = ——
RAS " \ J[ N\
- fesu - |
‘RCO fRSH
" —’Ifcnp‘* —Tcas— fege 1=—
- H Y / b -
I 4 N W
; i‘AR . ] ' .
1 'RAR TRAL— .
v %I‘“&sn tasc I‘** chH%
" T 7
A0-A9 ‘. Row [ Column / //// // / ////
L r——hopn]
v ] 'RCS ) 'RCH —
— Mz 7 b /
WRITE " 7 /// ////// / | %
— beac [~
A
Vo Toac A - = foer |
Do v Open Valid Data -
oL SPT00868.
I et ¥
Don't Care
Note: "TF" pin should be connected to Vy (TF) level or open,
if "Test Mode" is not used.

Siemens Aktiengesellschaft 10
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HYB 511000AL
SIEMENS AKTIENGESELLSCHAF 47E D L
1-46-23-15 ?
Write Cycle (early write)

—fre : . *
v "'RAS I "RP . . E
— {(; E— . ] — \ | i
RAS Vi \ ) llb—g 2
N Tesu - | , %
rco —frsh :
v fCRP"—‘ ——fCAS—~> _'l fCRP __7 §

— tH X |

CAS VILJ fra : \}( ;[ : J
far ] ~i

<
~— =z
,,:T*
g |z ..
€ %ﬁ
= -
AF
3
Lo
)
5 |
gz
§ |
Mﬂ‘l

AD-A9 l / ///////////
= fwcs:l* ﬁ:iL—-i‘wcu”r—’ _ji
= ") /2

Don't Care

Note:  "TF"” pin should be connected to Vy (TF) level or open;
if "Test Made" is not used.

Siemens Aktiengesellschaft 11
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SIEMENS AKTIENGESELLSCHAF "i?rE D‘ L
' 1-46-23-15
Read-Write Cycle R
Vi tons i f‘_fap—’: .
RAS Y \ JZ \__
. "l"jcip« _ b f"i:"“wi—f Feep
- feas
s, ~—?.ff“ij . \( ; ,[ ]
tesH s
Vi —>| T’ASR‘ - fCAH-'l':';l" - ,
s IR v Yok | Y77
:‘:zwu 'ﬁl"wu
‘—fcwnj b (o :
Yin ] , 7
s 707 "
s b= f F—fuw"
Vin, g , ,
o . 07000 e v K%
‘-I—f—AI feac =
You Frac s L
00 v Open @(? Valid Data ) -
* taz . 7

% Don't Care

Note: "TF” pin should be connected to Vy (TF) level or open, |
if "Test Mode" is not used.

SPTo0&70

HYB511000AL -

Siemens Aktiengesellschaft
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HYB 511000AL -

Y?E D

1-46-23-15

Fast Page Made Read Cycle

Don't Care

if "Test Made” is not used.

r'y
TRASP’
RAS ;Z
fesn
= fas
CAS
)
fean
“’Alsc
1
A0-A9 Column L
frgn= ",
-'—,I
WRITE
—= feac = = facl=| = feacl=-
F=—Tag—] bty by
Aﬁ +. ;o ﬁ
y Toac Tepx fep 7
(1 - -
Valid fvalid o
0o ” t Data f kData # i
oL T
Torrt= fopr=— -
=iz el /¥4

Note:  "TF” pin should be connected to V, (TF) level or open,

SPTe0a7(

Siemens Aktiengesellschaft 13
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-~ HYBS511000AL
SIEMENS AKTIENGESELLSCHAF 47E D
T-46-23-15
Fast Page Mode Write Cycle (early write)
fee
v —lpase
—_ W\
RAS v, \: )
‘—'——fpc'——"
faco - te
o 1
CAS
TN
$, |
Tar
~={ Faan | 1t ten
—’1 - = hsc “Hhse :
V'" Iy 11 "
A0-A9 v % Row Column / Column Cotumn
I { .
*-—""’RAD;’l
r————hyea——"1
- hyes | twes—] Fel s =
—] fwm<— —] 'WCH it — —]
tup < —fwp—" tgp:
w00 ol ol
WRITE L / 2% . 2
—1 tos - - '°5:| f fost~— f
—1Ton OH OH
Vm 4 “_ o
DL Y %%{‘ Vatid Data Valid- Data: ) Valid: Oata:
four - - :
Vo 7 ) )
0 v Open SPT00872

Oon't Care

Note: "TF” pin should be connected to Vi (TF) level ar open;,
if "Test Mode” is not used.

Siemens Aktiengeselischaft 14
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: HYB 511000AL i
SIEMENS AKTIENGESELLSCHAF 47E i
~- - i -
T-46-23-1
Fast Page Mode Read-Write Cycle f
te i
trase E
I — ;
RAS Y \ 7 i
ﬁ—fcsu—ﬂ *——FRwc L — i
T4 — fep [ | ke 1 3
v —“I ~—fcgp —1 feas - feas = H
. ™ 1
Wy ) \ N\ //
- ‘—;‘Asn ; ; frag— :
— [ —td H e .
, RAH hsc - CAl 7 f I l‘-CAH r
1 Row Column * Column Colump "R/ /
2049 ' 2N ke XN i é@i o, XX ot W00 :
"_""&MD""' :
l‘“fl‘.cle i
Vin _,' -
= ) Z | |
Yu 77 7 ‘
« Y g |
Vo i Valid % . i
oy Data

”I t

SPT00873

VA Don't Care

Nate:  "TF" pin should be connected to Vy (TF). level or-apen,
if "Test Mode” is not used.

Siemens Aktiengesellschatt 15
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SIEMENS AKTIENGESELLSCHAF 47E D :
T-—46—23—.‘5

RAS-Only Refresh Cycle

I
TRC”

Vi
Vi

2|

v
/’
S

-~ {re[ = foec [+~
mp— VlH - - 4
iL —/ l|\_/
=1 foan [+
— |‘—"Asn :

e
w

Vou

0o VoL Open T SPT00874

7
Note:WRITE=Don‘t Care,A9=Don't Care // Don't Care

Note: "TF" pin should be connected to Vy (TF) level or open,
if "Test Mode" is not used.

.

Voo BB i S b,

CAS-Before-RAS Refresh Cycle

'y
TRC

toas - t VVfRP—'—"

o |- - | |
- H I

Voy——— .

—_F
Vo

Note:WRTTE =Don't Care,A0-A9=Don't G / 't G
ote on't Care,A on't Care Don't Care

Note: "TF” pin should be cannected ta Vy (TF) level or open,
if "Test Mode" is not used.

Open SPT00875

Siemens Aktiengesellschaft 16
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. HYB511000AL
SIEMENS AKTIENGESELLSCHAF Y47E D

7-96-33- /5

Hidden Refresh Cycle (read)

il TS 2 i, 1, e

fac | :

v fras [a—fep —lpas - 3
. 1_4 —
RAS v \L* ,Z ¥

I - i

RCO -
"l =—fepp ~= f [ - fon

Vin Y
£As 7 /

iu ~—trap—] | [— 7

L—‘fm—’

o K X,

AQ-A9

facs = ket

WKL%V///‘i ‘J

~ |
N /7777774

feag [+

AA—"]

frac =l fope f=— .

o | L Valid Data g‘ i
o foiz ) SPT008%6 i

Don't Care

PL T AR T R A Rt

Note:  “TF” pin should be connected to Vy, (TF) level or open,
if "Test Mode" is not used.

Siemens Aktiengesellschaft 17

i
DA ST ha sy




BN 8235605 0020393 5 EASIEG -
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SIEMENS AKTIENGESELLSCHAF 47E D

7633715

Hidden Refresh Cycle (write)

4
TRC

s + +

TRAS RP' TRAS

Y /ans
RAS N g ] )
*—tce—""

y —’| ~—tepp e IR ey
M ,

<——-an0—’¢ 7
TiRA—
; i

e S
AD-A9 ::l: Riw_ i ic?lumn Z
_.NGQ%Mr’ |

Lt—fnu
tos

v -
oy 7///%: Valid Data |

/ Don't Care

Note: "TF” pin should be connected to Vy (TF) level or open,
if "Test Mode” is not used.

Slemens Aktiengesellschaft 18
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SIEMENS AKTIENGESELLSCHAF H47E D-

HYB 511000AL |

[ 96-23-/5

CAS-Before-RAS Refresh Counter Test Cycle

foa
Vi

[

N
754 v ,
Pl P’cm‘—’ [ ——fas— ]

L V

—of g fe

v N o X000

'3
TRAS
[ tope
R:ad Cycle b 7 fore
0o V: Open valid. Date

17
&
Y

me

>_
" al ] =

RGH
Write Cycle
Vou
oo Open
i—l—l——fm

= . | | )
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Note:  "TF"” pin should be connected to V), (TF) level or open,
if "Test Mode" is not used.
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Package Outlines

e 5

Plastic Package, P-DIP-18-T
(dual-in-line-package)
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Dimensions in mm

Plastic Package, P-S0QJ-26/20
(Plastic small outline J-lead) - SMD
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Index Marking
Dimensions in mm
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Package Outlines (cont'd)

Plastic Package, P-ZIP-20/19

(JEDEC-MO-072-AA)
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Dimensions in mm
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