SIEMENS

256 K x 4-Bit Dynamic RAM HYB 514256B/BJ/BZ-60/-70/-80
Low Power 256 K x 4-Bit Dynamic RAM HYB 514256BL/BJL/BZL-60/-70

Advanced Information

® 262 144 words by 4-bit organization
@ Fast access and cycle time

60 ns access time

110 ns cycle time (HYB 5142568/BL-60)

70 ns access time

130 ns cycle time (HYB 514256B/BL-70)

80 ns access time

150 ns cycle time (HYB 514256B-80)
® Fast page maode cycle time

40 ns (HYB 514256B/BL-60)

40 ns (HYB 5142568/BL-70)

45 ns (HYB 514256B-80)
® Low power dissipation
max. 495 mW active (HYB 514256B/BL-60)
max. 440 mW active (HYB 514256B/BL-70)
max. 385 mW active (HYB 514256B-80)
max. 5.5 mW standby
max. 1.1 mW standby for L-version
Single + 5 V (£ 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-50J-26/20-1,
P-ZIP-20/19-1

The HYB 514256B/BL is the new generation dynamic RAM organized as 262 144 words by 4-bit.
The HYB 514256B/BL 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/BL to be packaged in a standard plastic P-DIP-20-2,
plastic P-SOJ-26/20-1 or plastic P-ZIP-20/18. 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 (+ 10 %) power supply, direct interfacing with high-performance logic
device families such as Schottky TTL. These HYB 514256BL are specially selected for battery
backup applications.
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SIEMENS

HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

Ordering Information

Type Ordering Code Package Description

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 514256B-80 Q67100-Q434 P-DIP-20-2 DRAM (access time 80 ns)

HYB 514256BJ-60

Q67100-Q536

P-S0J-26/20-1

DRAM (access time 60 ns)

HYB 514256BJ-70

Q67100-Q537

P-804-26/20-1

DRAM (access time 70 ns)

HYB 514256BJ-80 Q67100-Q437 P-S0J-26/20-1 DRAM (access time 80 ns)
HYB 514256BZ-60 Q67100-Q539 P-ZIP-20/19-1 DRAM (access time 60 ns)
HYB 514256BZ-70 Q67100-Q540 P-ZIP-20/19-1 DRAM (access time 70 ns)
HYB 514256BZ-80 Q67100-Q541 P-ZIP-20/19-1 DRAM (access time 80 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-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)

HYB 514256BZL-60 | Q67100-Q546 P-ZIP-20/19-1 DRAM (access time 60 ns)
HYB 514256BZL-70 | Q67100-Q547 P-ZIP-20/19-1 DRAM (access time 70 ns)
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SIEMENS

HYB 514256B/BL/BJ/BJL/BZ/BZL

256 K x 4-DRAM
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P-DIP-20-2 P-S0J-26/20-1
oF fﬁ? B Pin Names
1/03 I-Eit o AQ-A8 Address Inputs
SH44 1 /04 RAS Row Address Strobe
Vss e 3 /o OE Output Enable
1/02 h-H ; /O1-1/04 | Data Input/Output
. %0 wRiTE CAS Column Address Strobe
! - ——
RS WRITE | Read/Write Input
A0 f=H Vee Power Supply (+ 5 V)
Tifital ,,
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15f1:61 Ad
A5 b-H
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19829 xs
| SPP00999
P-ZIP-20/19-1
Pin Configuration
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HYB 514256B/BL/BJ/BJL/BZ/BZL
SIEMENS 256 K x< 4-DRAM
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

Absolute Maximum Ratings

Operating temperature range ...........c.coeciceveeiriniiiece et e 0to+70°C
Storage temMPEerature FANGE.......ooeevvriieeeeeet ettt et ee et eeeaeeaae -55t0+ 150 °C
S0ldEriNg tEMPETAtUNE ..........oeieiiie ettt r et et sttt e e e e en e naen 260 °C

S0lAING TME ...ttt st et b e te e e as et e eeeee e eeeea
Input/output voltage ......

Power supply voltage
POWET AISSIPAtION. ......cetiiiiiiiiee ettt eeeeeeean
Data out current (short circuit)

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage of the device. Exposure to absolute maximurm rating conditions for extended periods
may affect device reliability.

DC Characteristics
To=01t070°C; Vg =0V, Voc =5V +10%

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Vi 2.4 6.5 v "
Input low voltage Vi -1.0 08 v ("
Output high voltage (Ioyy = — 5 mA) Vou 2.4 - v "
Output iow voltage (Ioyr = 4.2 mA) Vou - 0.4 v |
Input leakage current, any input L, -10 10 pA | M
(OV<Vy<6.5V, all other pins =0 V)
Output leakage current Iow -10 10 pA |0
(DO is disabled, 0 V < Vour < Vo)
Average V¢ supply current: Icct
HYB 514256B/BL-60 - 90 mA |23
HYB 514256B/BL-70 - 80 mA |23
HYB 514256B-80 - 70 mA (23
(RAS, CAS, address cycling: tgc = frc min.)
Standby Vi supply current (RAS = CAS = V) | Iceo - 2 mA | —
Average V¢ supply current, RAS only mode: | /ccs
HYB 514256B/BL-60 - 90 mA |2
HYB 514256B/BL-70 - 80 mA |2
HYB 514256B-80 - 70 mA |2
(RAS cycling: CAS = Vi, : tpe = tae Min.)

Notes see page 62.
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

DC Characteristics (cont'd)
To=01t070"°C; Vgs=0V; Ve =5V£10%

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Average V¢ supply current, fast page mode: | Ics
HYB 514256B/BL-60 - 70 mA |23
HYB 514256B/BL-70 - 60 mA |29
HYB 514256B-80 - 50 mA (29

(RAS = V|, CAS, address cycling: .
Ipc = tpc MiN.)

Standby Ve supply current Iccs - 1 mA |1
L-Version - 200 pA | M
(RAS = CAS = Vo - 0.2 V)

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

refresh mode: - 90 mA |2
HYB 514256B/BL-60 - 80 mA |2
HYB 514256B/BL-70 - 70 mA |2

HYB 514256B-80
(RAS, CAS cycling: fpg = fre Min.)

For L-version only:
Battery backup current: lecr - 300 HA
average power supply current,

battery backup mode: _

(CAS = CAS before RAS cycling or 0.2 V,
OE = V- 0.2V

WRITE = Vc-0.2Vor0.2V,

ADto AB=V,c—-02Vor02V,

I/O1 10 /04 = Ve — 0.2 V or 0.2 V or open,
trc = 125 U, fras = tras Min. ~ 1 us)

2) 13)

Notes see page 62.
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

AC Characteristics 45
T,=01070°C; Ve =5V £ 10 %; tr = 5 ns

Parameter Symbol Limit Values i Unit
-60 -70 -80 !

min. | max. min. | max. min. | max.

Random read or write cycle | fge 110 |- 130 |- 150 |- ns

time

Read-modify-write cycle time | fgyw 165 |— 185 |- 205 |- ns

Fast page mode cycle time tre 40 - 40 - 45 - ns

Fast page mode read-modify- | fopuw 95 - 95 - 100 |- ns

write cycle time

Access time from RAS  ® 1 | o - 60 - 70 - 80 ns

Access time from CAS  © ) | 7., - 20 - 20 - 20 ns

Access time from column tan - 30 - 35 - 40 ns

address 6 12) !

Access time from CAS tepa - 30 - 35 - l40 ns -

precharge 6)12)

, CAS to output in low-Z 4 | terz 0 - 0 - 0 - ns
Output buffer l forr 0 |20 0 20 0 20 ns
turn-off delay gl |
Transition time t 3 |50 '3 |50 3 |50 ns
(rise and fall) 5)

RAS precharge time trp 40 - 50 - 60 - ns
RAS pulse width IRas 60 10.000 |70 10.000 |80 10.000 |ns
RAS pulse width trasp 60 100.000 | 70 100.000 | 80 100.000 | ns
(fast page mode)

RAS hold time trsH 20 - 20 - 20 - ns
CAS hold time fosH 60 - 70 - 80 - ns
CAS pulse width foas 20 10.000 |20 10.000 |20 10.000 |ns
RAS to CAS delay time ' | 1gcp 20 |40 20 |50 20 |60

RAS to column address delay | fgap 15 30 15 35 15 40 ns
time 12)

CAS to RAS precharge time | fcgp 5 - 5 - 5 - ns
CAS precharge time teen 10 - 10 - 10 - ns

Notes see page 62.
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

AC Characteristics (cont'd) %>
Ta=01t070°C; Ve =5VE10%; tr=5ns

Parameter Symbol Limit Values Unit
-60 -70 -80

min. | max. min. | max. min. | max.
CAS precharge time (fast lep 10 - 10 - 10 - ns
page mode)
Row address setup time TSR 0 - 0 - 0 - ns
Row address hold time fraH 10 - 10 - 10 - ns
Column address setup time | fasc 0 - [0} - 0 - ns
Column address hold time toan 15 - 15 - 15 - ns
Column address hold time tan 50 - 55 - 60 - ns
referenced to RAS
Column address to RAS lead | fga. 30 - 35 - 40 - ns
time
Read command setup time thes 0 - 0 - 0 - ns
Read command hold time & | taey 0 - 0 - 0 - ns
Read command hold time tRRH 0 - 0 — 0 - ns
referenced to RAS 8)
Write command hold time twen 15 - 15 - 15 - ns
Write command hold time twer 50 - 55 - 60 - ns
referenced to RAS
Write command pulse width | e 15 - 15 - 15 - ns
Write command to RAS lead | tpw. 20 - 20 - 20 - ns
time
Write command to CAS lead | tow, 20 - 20 - 20 - ns
time
Data setup time N 1ps 0 - 0 - 0 - ns
Data hold time 9| ton 15 |- 15 |- 15 |- ns
Data hold time referenced to | tpup 50 - 55 - 60 - ns
RAS
Refresh period tRer - 8 - 8 - 8 ms
Refresh period tRer - 64 - 64 - - ms
L-version
Write command setup time '? | fycs 0 - 0 - 0 - ns
Notes see page 62.
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

AC Characteristics (cont'd) 4%
To=01070"C; Voc =5V +10%; tr=5ns

Parameter Symbol Limit Values Unit
-60 -70 -80

min. | max. min. | max. min. | max.
CAS to WRITE delay time '9 | rowo 50 |- 50 |- 50 |- ns
RAS to WRITE delay time ' | faup 90 |- 100 |- 110 |- ns
Column address to WRITE tawD 60 - 65 - 70 - ns
delay time 10)
CAS setup time (CAS-before- | 1cqn 10 - 10 - 10 - ns
RAS cycle)
CAS hold time (CAS-before- | tcun 30 - 30 - 30 - ns
RAS cycle)
RAS to CAS precharge time | fgpc 0 - 0 - 0 - ns
CAS precharge time (CAS- topr 40 - 40 - 40 - ns
before-RAS counter test
cycle)
RAS hold time referenced to | fron 10 - 10 - 10 - ns
OE
OE access time foEA - 20 - 20 . 20 ns
OE to data delay foep 20 |- 20 |- 20 |- ns
Output buffer turn-off delay toez 0 20 0 20 0 20 ns
time from OE
OE command hold time Toen 20 |- 20 |- 20 |- ns

Notes see page 62.

Capacitance

To=0t070°C; Vec =5V +10%; f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (AO to A8) Ch - 6 pF

Input capacitance (RAS, CAS, WRITE, OE) Ci - 7 pF

Output capacitance (I/O1 ... /O4) Co - 7 pF
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

Notes for pages 57 to 61:

1) All voltages are referenced to V.
2) fect » Teca » Iocs s Ioce @Nd Ige; depend on cycle rate.
3) I, and I, depend on output loading. Specified values are measured with the output open.

4) An initial pause of 200 us 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) V,u (min.) and vV, {(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 (Max.} and 7o, (Max.) define the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either tqcy OF 1rey Must be satisfied for a read cycle.

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

10) twes» Tawn» fowo @nd 4o are not restrnictive operating parameters. They are included in the data sheet as
electnical characteristics only. If #cs = twes (M.}, the cycle is an early write cycle and data out pin will remain
open circuit (high impedance) through the entire cycle; if tayp = fawp (MIN.), towp = fowp (MIN.) @nd fayp = fawp
(min.), the cycle is a read-modify-write cycle and DO will contain data read from the selected cell. If neither of
the above sets of conditions 1s satisfied, the condition of data out (at access time) is indeterminate.

11) Operation within the t5cp (Max.) imit insures that 7, (max.) can be met, 1o, (Max.) is specified as a reference
point only. If 7qcp 1S greater than the specified tacp (Max.) hmit, then access time 1s controlled by 7, .

12) Operation within the 7,4, (Max.) imit insures that 75, (Max.) can be met. 1z, (Max.) is specified as a reference
point only. If #z. 1S greater than the specified 75, (max.) limit, then access time 1s controlled by 7., .

13) taas (Max.) = 1 us is only applied to refresh of battery-backup.
tans (Max.) = 10 ps 1s applied to functional operating.
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM
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HYB 514256B/BL/BJ/BJL/BZ/BZL
SIEMENS 256 K x 4-DRAM
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM
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256 K x 4-DRAM

HYB 514256B/BL/BJ/BJL/BZ/BZL

SIEMENS
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Fast Page Mode Read-Modify-Write Cycle
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SIEMENS

HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM
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HYB 514256B/BL/BJ/BJL/BZ/BZL
SIEMENS 256 K x 4-DRAM
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM

Trasp

JI Py S

RAS b

fPC <_IRSH — -

~=— frep foas —=— - fopg - = foas =
v —=ifcpp —ar fep [He— = fopl=—
Y anm B B AN
s )
¢ " \ \ \ /

Tesn =t fraL —=
) | fran —7| Tean |~=— —er| fean —or| foay |==—
ASR sC
, = .._‘ - _“l_ L fasc fase
AO—A8 'H Row Column Y Column Column
Ve Addr. Address Address Address
’ et fow —= - Tow, ] - fow, =
| fap R e TrwL ——
e | | L1 fues 1L
! fweH [~e—  —m| FycH |=—— H fwch |~-—
Viu o
WRITE / % /
IL
foEH foen foew
_ Vi
&, W4 \
It
Tour fopple—
fou —wt| fpy —
V ——-| ,DS e—— /DS ———
H i O
Valid Valid
1/01-1/04 Vi Data In Data In W

SPT00892

% Don’t Care

Fast Page Mode Write Cycle

Semiconductor Group 69

B 2235605 0055275 2748 WA

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



IE HYB 514256B/BL/BJ/BJL/BZ/BZL
SIEMENS 256 K x 4-DRAM
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL
256 K x 4-DRAM
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