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 (x 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-S0OJ-26/20-1

DRAM (access time 50 ns)

HYB 514256BJ-60

Q67100-Q536

P-S0OJ-26/20-1

DRAM (access time 60 ns)

HYB 514256BJ-70

Q67100-Q537

P-S0OJ-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-S0OJ-26/20-1

DRAM (access time 50 ns)

HYB 514256BJL-60

Q67100-Q608

P-S0OJ-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-SOJ-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

AO-A8 Address Inputs

RAS Row Address Strobe
OE Output Enable
1/01-1/04 Data Input/Output

CAS Column Address Strobe
WE Read/Write Input

Vee Power Supply (+ 5 V)
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
L
/01 [ |1 20( ] v
—O
/01 01 267 Ves /02 [ |2 19 ] 1/04
/02 ]2 250 1/04 B
WE []3 241 1/03 WE []3 18] ] 1/03
RAS (4 23| CAS _ __
N.C. []5 220 OF Ras [ ]4 171 cas
N.C. [|5 16] | oF
A0 ]9 18[7 A8 po (s 15[ ] a8
A1 []10 1700 A7
a7 14] | A7
A2 11 16[0 A6 L ]
A3 12 1501 A5 a2 []e 13[ ] A6
Vee 13 140 A4
A E 12 ] A5
SPP00884
Vee [ |10 1] a4
SPP00883
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

1/011/02 1/031/04
Data IN Data OUT , N
Buffer Buffer O
_ N 2 A
WE ——o &
CAS — o 4
4
> No.2 Clock
Generator
9 Column 9 ;
j> Address
Column
Buffers (9) Decoder
A0 —»
—>
2; ., Refresh i
Controller  |g— Sense Amplifier <:£
A3 —» I/0 Gating
A —> ¢
A4 AA
—»
AS Refresh RS VAN
A6 —» Counter (9) x4
A7 —» A A4 v
A8 —> @9 <
9 Row 9 Row : Memory Array
:> Address > Decoder 912 512x512x4
Buffers (9) :
- || Y
RAS ———» EZHLRSTlZ:Ek «
Substrate Bias Vec
Generator — Vss
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 teMPErature FANGE .......ueeeieee ettt e e s s r e e e e s e sab e e e e e e e e anrbneeas Oto+70°C
Storage temMpPEratlre FANQE . .....ouuurueie e e e eeeeeeiieis e e e e e e e e eaet s e e e e e e seeeraar e e e aeeeeeernnes —-55t0+ 150 °C
SOIAENNG LEMPETALUIE ...ttt ettt e e s rabe e e s s bt e e e s sabbe e e e aaraeaeas 260 °C
Yol (o 1=TqToTo I (10 TSP PPPPRTTPP 10s
INPUL/OULPUL VOITAGE ..eeeieeeiiiiieieeee ettt e e e e e st e e e e e e s s st beeeeeeeeenannnes -1to+7V
POWET SUPPIY VOIBGE ... ettt e st e e e e e —1lto+7V
oA o [1ST ] o = o] o SRR 0.6 W
Data out current (SNOM CIFCUIL) .....oiiiiiiiiiiiiiie e e e e e e e e enereee s 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 Viu 2.4 6.5 v (P
Input low voltage V, -1.0 0.8 v oY
Output high voltage (Ioyr = — 5 mA) Vou 2.4 - v P
Output low voltage (loyr = 4.2 MA) VoL - 0.4 v P
Input leakage current, any input Ly -10 10 pA | Y
(0V<Vy<6.5V, all other pins =0 V)
Output leakage current low -10 10 pA | Y
(DO is disabled, 0 V < Vqoyr < Vo)
Average V¢ supply current: lcor
-50 version - 90 mA |23
-60 version - 80 mA |23
-70 version - 70 mA |23
(RAS, CAS, address cycling: tzc = tgc min.)
Standby V¢ supply current (RAS = CAS =V,.)) | lcc - 2 mA |-
Average V¢ supply current, RAS only mode: | |3
-50 version - 90 mA |2
-60 version - 80 mA |2
-70 version - 70 mA |2
(RAS cycling: CAS = V,;: tgc = tgc min.)
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SIEMENS

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

256 K x 4-DRAM

DC Characteristics  (cont'd)
To=0t070°C;Vss=0V; Ve =5V+10%

Parameter Symbol Limit Values nit 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 = toc min.)

Standby V¢ supply current ccs - 1 mA |

L-Version - 200 HA | D

(RAS = CAS = V. - 0.2 V)

Average V¢ supply current, CAS-before-RAS | lceq

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

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

For L-version only: 2

Battery backup current: ccr - 300 HA

average power supply current,

battery backup mode:

(CAS = CAS before RAS cycling or 0.2 V,

OE =V, -02V

WE =V, —0.2Vor0.2V,

A0to A8 =V, —0.2Vor0.2V,

/0110 1/04 =V, —0.2V or 0.2V or open,

trc = 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:0t07O°C;VCC:5V110%;IT:5nS

Parameter Symbol Limit Values Unit
-50 -60 -70

min. |max. min. max. min.  max.
Random read or write cycle | tzc 95 - 110 |- 130 |- ns
time
Read-modify-write cycle time | tryc 140 |- 160 |- 185 |- ns
Fast page mode cycle time tec 35 - 40 - 45 - ns
Fast page mode read-modify- | toryc 80 - 90 - 100 |- ns
write cycle time
Access time from RAS 91D | {,,¢ - 50 - 60 - 70 ns
Access time from CAS 91D |t .. - 15 - 15 - 20 ns
Access time from column tan - 25 - 30 - 35 ns
address 6)12)
Access time from CAS tepa - 30 - 35 - 40 ns
precharge 6)12)
CAS to output in low-Z D ez 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 P 15 - 15 - 20 - ns
CAS hold time tesy 50 - 60 - 70 - ns
CAS pulse width teas 15 10.000 |15 10.000 |20 10.000 |ns
RAS hold time from CAS trice 30 - 35 - 45 - ns
precharge (Fast Page Mode)
CAS precharge to WE delay | tepwo 55 |- 60 |- 65 |- ns
time (FPM RMW)
RAS to CAS delay time W trep 20 35 20 45 20 50
RAS to column address delay | tzap 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)4 1)
TA:0t07O°C;VCC:5V110%;IT:5nS

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 | t,sc 0 - 0 - 0 - ns
Column address hold time tean 10 - 15 - 15 - ns
Column address to RAS lead tral 25 - 30 - 35 - 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 | tay. 15 |- 15 |- 20 |- ns
time
Write command to CAS lead towe 15 - 15 - 20 - ns
time
Data setup time ) | tps 0 - 0 - 0 - ns
Data hold time ) | toy 10 - 15 - 15 - ns
Refresh period trer - 8 - 8 - 8 ms
Refresh period trer - 64 - 64 - - ms
L-version
Write command setup time 19 | ty,cs 0 - 0 - 0 - ns
CAS to WE delay time 19 | towo 40 |- 45 |- 50 |- ns
RAS to WE delay time 10 | towo 75 |- 90 |- 100 |- ns
Column address to WE delay |tawo 50 - 60 - 65 - ns
time 10)
CAS setup time (CAS-before- | tesr 5 - 5 - 5 - ns
RAS cycle)
CAS hold time (CAS-before- | tug 10 |- 15 |- 15 |- ns
RAS cycle)
RAS to CAS precharge time | trpc 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) 413
TA:0t07O°C;VCC:5V110%;IT:5nS

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 | tzop 10 - 10 - 10 - ns
OE
Output buffer turn-off delay | tog, 0 15 0 20 0 20 ns
time from OE
Data to CAS low delay 14 toze 0 - 0 - 0 - ns
CAS high to data delay 19 | to0 0 - 0 - 0 -
OE high to data delay 1% teon 15 |- 20 |- 20 |- ns
OE to data delay 1® tooo 15 |- 20 |- 20 |- ns
Capacitance
T,=0t070°C; Ve =5V + 10 %; f = 1 MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A8) C: - 5 pF
Input capacitance (RAS, CAS, WE, OE) C, - 7 pF
Output capacitance (I/O1 ... 1/04) Cso - 7 pF
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

Notes :

1) All voltages are referenced to Vsg.
2) leer s lees s lecas lecs @nd lec7 depend on cycle rate.
3) lcc: and I, 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) tore (Mmax.) 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 tzcy 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 s trwo s tewp @nd tyyp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If tcs = twcs (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.), tewp = tewo (MIiN.) and tawp = 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 tz-p (max.) limit insures that tg5c (Max.) can be met, tzcp (Max.) is specified as a reference
point only. If tgcp is greater than the specified tzcp (max.) limit, then access time is controlled by toac -

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

13) AC measurements assume t; = 5ns.
14) Either tp,c Or thzo Must be satisfied.
15) Either tepp OF topp Must be satisfied.
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

Waveforms
lrc
= [lras trp —
V, — A
RAS IH \ / \
ViL
lesH
~— [rcp—= lrsH 6l‘CRE)
\Y; tcas
IH 7
CAS Vi, \\.r .,/ /
traD traL
)tASR tascl| = leaH f=— lasr
e = [r————
H Row Column Row
AQ - A8 Vi, X Address ><:>< Address X X Address
| e trcH
lran trcd
v - ——=1 [RRH |~<—
_ IH
WE 4 \
ViL tan
toea -
—_— IH y,
OE
L
lpzc| tcop
—| l— — —
toop
I/01-1/04 H y
(IanItS) V”_ / lcac \-t N
—~ lorr
— —
loez
i =1 fcz
j01-1/04 - Of Hi Z Valid Data Out |} Hi Z
Outputs i alid Data Ou i
(Outputs) /
f——————— tRAC —_——
“H” or “L”
Read Cycle
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

lrc
~————  [ras lrp —
vV — s \
RAS V'H \ / \
IL lesH
Irco lrsH—= (tc"”;
v t
IH CAS r
s A\ /[l /
- lrap trAL
tasr =| lcAH |=—
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91“ ‘ﬁ tewr
RAH twes
= |-—
WE IH \ L |we
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\Y)
I/01-1/04 OH iz
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“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

lrc
~—— (ras lrp —
_ - 1
RAS IH N )
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SIEMENS HYB 514256B/BL/BJ/BJL-50/-60/-70
256 K x 4-DRAM

trwc
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- _— —\
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ViL \ . \_
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Read-Write (Read-Modify-Write) Cycle
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HYB 514256B/BL/BJ/BJL-50/-60/-70

SIEMENS

256 K x 4-DRAM
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Fast Page Mode Read-Modify-Write Cycle

69

Semiconductor Group

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6431812/HYB514256B-50.html

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

Fast Page Mode Early Write Cycle

Semiconductor Group 71

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6431812/HYB514256B-50.html
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256 K x 4-DRAM

trc
-~ [lras lrp
RAS \( \
IL |
lcrp
trrc
\Y
— IH
cAS \/
ViL lraAH
lasr
lasr — —~
i »l —~—
IH Row v Row
AO0-A8 Vi, KAddressaX >< Address
\Y
/01-1/04 OH HI-Z
(Outputs) v,
“H” or “L”

RAS-Only Refresh Cycle
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trc
- lrp traAs lrp '
—_— V|H ]
RAS / \ /
V”_ —
—=| [RPC |~=——o tcrp
tesr
VIH Icp tchHR ———— = —=| lrPc
CAS /N Y/
tI{VRP
twrH
— —
— IH
WE
ViL
tOEZI
gy VIH
OE
ViL
—| | lcpp |=<—
\Y
1/01-1/104 H
(Inputs) Vi
toop
\Y
/01-1/04 ©OH \ Hiz
(Outputs) VoL /
lorr

CAS-Before- RAS Refresh Cycle
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lrc trc
¢ lrp lrp
Vi — RAS lras
—_— 3
7T I\ S\
'~ [rcD lrsty
l=— lcHR —| |=— lcrRP =
—_— VIH
CAS
VIL lrAD \\*
; twrp
tRAH — IAS Gl tASR
task = ~ | l‘CAHé WrH e e
V
IH
R Column Row
AD-A8 Vi, 2}3&’\9@ Address >< X Address
! |
lrcs lrRrRH
)‘ —
R IH
WE /
ViL
IAQ
loea
— |——
Vv
E IH
V”_ X
tbzc tcop
—
— Ipzo
l|toDD —|
Vv
I/O1-1/04 H
(Inputs) Vi i—
—| lcAC |==— torr
= ez 5; -
lrac
I/01-1/04 VOH \
- 7 )
(Outputs) v \:x Valid Data Out / HI-Z
OL
“H” or “L”
Hidden Refresh Cycle (Read)
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trc lre
t trp lrp
) Al
Vi \ RA / \ lras /ﬁ_!
RAS v, \ \—
= lRCD === lRSH== < lcHR—= |~ tcrRPr—=
VIH '
CAS Vi lrAD \\\'
lrAH
| || tasc lasr
tasr >_> fcaH |~=— = =
V.o~
H fRow Column [ Row
AO-A8 Vi, X*Addr Address K X\_Address
twes |
- twern
\Vj tWP
N IH
WE \ /
ViL )
—_— IH
OE
iL
= Ips <— lpH—=—
\Y
I/01-/04 H X i
Valid Data
(Inputs) Vi
\Y
I/01-1/04 OH HI-Z
(Outputs) VoL
“H” or “L”

Hidden Refresh Cycle (Early Write)
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S tras = Iz
RAS o N /

I TrsH

lepr

— tCSR | tCAS E—
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—_— IH '\ B
CAS v, JK X T /
' t tRAL
CA
e o fasp—=
N Column T  Row
A0-A8 Address A Address
Tan
Read Cycle Ieac —h B l{RRH
— | |-=— lRCH
WE
— tOEA —
—O_E_ IH
Vie
th ~ tCD
— DZ20—— —
1/01-1/04 Vi o
(Inputs) Vi
tOIFF
= loz lorz—==—
1/O1-1/04 7 , ——
oH Valid Data Out
{Outputs) VoL wes| h
. — -RWL
Write Cycle twri towe
WE IH lwen
IL
ﬁ IH
\
IL
tDS tD,’/
11011104 v = i
IH .
(Inputs) Valid Data In
L
1/01-1/04 v Lawn
(Outputs) v H HI-Z [
. . |b CWD
Read-Mod/fy-WmfeV yele —
IH
WE lcac
OE
—
DZ |
1/01-1/04
(Inputs) . b
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Z——
1/01-1/04 ’
(Outputs) \
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