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

60 ns access time

110 ns cycle time (HYB 514256B/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 mode cycle time

40 ns (HYB 514256B/BL-60)

40 ns (HYB 514256B/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

HYB 514256B/BJ/BZ-60/-70/-80
HYB 514256BL/BJL/BZL-60/-70

Single + 5 V (x 10 %) supply with a built-in Vg generator
Output unlatched at cycle end allows two-dimensional chip selection
Read-modify-write, CAS-before-RAS refresh, RAS- on|y 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,
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 technofogy 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-20/19. 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 5§14256B/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 50J-26 | DRAM (access time 60 ns)
HYB 51425684-70 _| DRAM (access time 70 ns)
HYB514256BJ-80 | Q67100437 | -1 | DRAM (access time B0 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 5142568JL-60 - 067 ‘ | P=80J-26/20-1 DRAM (access time 6@ ns)
HYB 514256BJL-70 | Q67100-06! P-SOJ2620-1  |Df e 7
HYB 514256BZL-60 0671 00-0546 P-ZIP-20/19-1 DRAM (access tnme 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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SIEMENS

HYB 514256B/BL/BJ/BJL/BZ/BZL
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 teMpPerature FANGE ...........ccvieerercirierierienssreeeccesrassessssserassessessssssessessessans Oto+70°C
Storage temperature raNge...........ccceivceiercrmrinesereresseesseee e seessesessrssesrersassenes —-5510+150°C
Soldering teMPEIATUE .........ccoiiriitcrcr et e e s e a s re e ae e s e reanes 260°C
SOIEMNG TIME ....ooiinieeeriee sttt sn et e e e e e s e st b e aa e s e s e e na e s enteateses 10s
Input/output voltage ...... -1to+7V
Power supply voltage -1to+7V
POWer diSSIDAHON. ......cerieccit e st e e e aa e en e tan 06w
Data out current (Short GIFCUIL) ......ccccercirriiecer e s eeees 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
TA=0t07O'C; VSS=OV, VCC=5Vi10%

Parameter Symbol Limit Values Unit | Test
min. max. Condition
input high voltage Vi 2.4 6.5 v |V
Input low voltage Vu -1.0 0.8 v Y
Qutput high voltage (Ioyr = - 5 mA) Vor 2.4 - v P
Output low voltage (Ioyr = 4.2 mA) Voo - 0.4 v |V
Input leakage current, any input Ly, -10 10 pA [P
(OV<V,y<6.5V, all other pins =0 V)
Output leakage current oy -10 10 pA |
(DO is disabled, 0 V < VOUT < Vcc)
Average V¢ supply current: Iocy
HYB 514256B/BL-60 - 90 mA |23
HYB 514256B/BL-70 - 80 mA |29
HYB 514256B-80 - 70 mA |29
(RAS, CAS, address cycling: trc = tre min.)
Standby V¢ supply current (RAS = CAS = V) | Iceo - 2 mA |-
Average V¢ supply current, RAS only mode: | Igcs
HYB 514256B/BL-60 - 90 mA |2
HYB 514256B/BL-70 - 80 mA |2
HYB 514256B-80 - 70 mA |2
(RAS cycling: CAS = Vi : #gc = trc 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)
Ta=01t070°C; Vgs=0V; Ve =5V+ 10 %

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

(RAS = V), CAS, address cycling:
tec = tpg mln)

Standby V. supply current Iocs - 1 mA |V
L-Version - 200 pA | D
(RAS = CAS = Vo - 0.2 V)

Average Vcc supply current, CAS-before-RAS | Ic,

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: fag = tre min.)

For L-version only:

Battery backup current: o - 300 pA |29
average power supply current,

battery backup mode:

(CAS = CAS before RAS cycling or 0.2 V,
OE =V -02V

WRITE = Vc—0.2Vor0.2V,

AOto A8 =V, —0.2Vor0.2V,

I/O1t0 1/04 = Ve — 0.2 V or 0.2 V or open,
Inc = 125 WS, fras = trag Min. ~ 1 “.S)

Notes see page 62.
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SIEMENS HYB 514256B/BL/BJ/BJL/BZ/BZL

256 K x 4-DRAM
AC Characteristics 9%
Tp=01070°C; Vee =5V210%; tr=5ns
Parameter Symbol Limit Values Unit
-60 -70 -80

min. | max. min. | max. min. | max.
Random read or write cycle | #rc 110 |- 130 (- 150 |- ns
time
Read-modify-write cycle time | fguw 165 |- 185 |- 205 |- ns
Fast page mode cycle time tre 40 - 40 - 45 - ns
Fast page mode read-modify- | teruw 95 - 95 - 100 |- ns
write cycle time
Access time from RAS 817 | 1. - 60 - 70 - 80 ns
Access time from CAS &) | 15,¢ - 20 - 20 - 20 ns
Access time from column fan - 30 - 35 - 40 ns
address 6)12)
Access time from CAS tera - 30 - 35 - 40 ns
precharge 6112)
CAS to output in low-Z D terz 0 - 0 - 0 - ns
Output buffer tore 0 20 0 20 0 20 ns
turn-off delay 7
Transition time tr 3 50 3 50 3 50 ns
{rise and fall) 5)
RAS precharge time tap 40 |- 50 |- 60 |- ns
RAS pulse width fans 60 |10.000 |70 |10.000 |80 |10.000 |ns
RAS pulse width trase 60 100.000 | 70 100.000 | 80 100.000 | ns
(fast page mode)
RAS hold time tasH 20 |- 20 (- 20 |- ns
CAS hold time fesH 60 |- 70 |- 80 |- ns
CAS pulse width feas 20 |10.000 (20 |10.000 |20 |10.000 |ns
RAS to CAS delay time "V | 7acp 20 |40 20 |50 20 |60
RAS to column address delay | fran 15 |30 15 |35 15 |40 ns
time 12)
CAS to RAS precharge time | fope 5 - 5 - 5 - ns
CAS precharge time fen 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) 4 %
To=01t070°C; Vec=5V£10%; tr=5ns

Parameter Symbol Limit Values Unit
-60 -70 -80

min. | max. min. | max. min. | max.
CAS precharge time (fast tep 10 - 10 - 10 - ns
page mode)
Row address setup time tasm 0 - 0 - 0 - ns
Row address hold time tRAH 10 - 10 - 10 - ns
Column address setup time | #,5c 0 - 0 - 0 - ns
Column address hold time tean 15 - 15 - 15 - ns
Column address hold time tan 50 - 55 - 60 - ns
referenced to RAS
Column address to RAS lead | fpa 30 - 35 - 40 - ns
time
Read command setup time thcs 0 - 0 - 0 - ns
Read command hold time 9 | 7gcy, 0 - 0 - 0 - ns
Read command hold time frrH 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 |ty 15 - 15 - 15 - ns
Write command to RAS lead |ty 20 - 20 - 20 - ns
time
Write command to CAS lead | o, 20 |- 20 |- 20 |- ns
time
Data setup time N tos 0 - 0 - 0 - ns
Data hold time N fon 15 |- 15 |- 15 |- ns
Data hold time referenced to | fpug 50 - 55 - 60 - ns
RAS
Refresh period Iner - 8 - 8 - 8 ms
Refresh period trer - 64 - 64 - - ms
L-version
Write command setup time 19 | 7,,¢ 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) 9%
T,=01t070°C; Voc =5V +10%; t;=5ns

Parameter Symbol Limit Values Unit
-60 -70 -80

min. | max. min. | max. min. | max.
CAS to WRITE delay time 19 | 7o 50 |- 50 |- 5 |- ns
RAS to WRITE delay time ' | fppp 90 |- 100 |- 110 |- ns
Column address to WRITE tawp 60 - 65 - 70 - ns
delay time 19)
CAS setup time (CAS-before- | fcgp 10 - 10 - 10 - ns
RAS cycle)
CAS hold time (CAS-before- | tcur 30 - 30 - 30 - ns
RAS cycle)
RAS to CAS precharge time | frpc 0 - 0 - 0 - ns
CAS precharge time (CAS- | fcpy 40 |- 40 |- 40 |- ns
before-RAS counter test
cycie)
RBAS hold time referenced to | fron 10 - 10 - 10 - ns
OE
OE access time fora - 20 - 20 - 20 ns
OE to data delay fogn 20 |- - |20 |- 20 |- ns
Output buffer turn-off delay toez 0 20 0 20 0 20 ns
time from OE
OE command hold time toH 20 |- 20 |- 20 |- ns

Notes see page 62.

Capacitance

T,=01070°C; Voe =5V 110 %; f=1MHz

Parameter Symbol Limit Values Unit
min. max.

Input capacitance (A0 to A8) Cy - 6 pF

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

Output capacitance (/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) Iecy s Ieoa s Iocss Iocs and Ioe, depend on cycle rate.
3) Ic, 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) Vi (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) torr {Max.) and to, (Max.) define the time at which the output achieves the open-circuit conditions and is not
referenced to output voltage levels.

8) Either 5oy OF 1gsy 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) fwcs» tawps fowo @Nd fawo are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. If fycs 2 tycs (Min.), the cycle is an early write cycle and data out pin will remain
open circuit (high impedance) through the entire cycle; if tayp 2 tawp (MIN.), fowp 2 fowp (MIN.) and Ly 2 tawp
(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 is satisfied, the condition of data out (at access time) is indeterminate.

11) Operation within the f,c, (Max.) limit insures that 7z, (max.) can be met, #gc, (Max.) is specified as a reference
point only. If 150 is greater than the specified z., (max.) limit, then access time is controlled by fxc .

12) Operation within the te.p, (Max.) limit insures that fp.c (Max.) can be met. z,, (Max.) is specified as a reference
point only. If £, is greater than the specified 1., (max.) limit, then access time is controlied by #,, .

13) tzas (Max.) = 1 s is only applied to refresh of battery-backup.
tass (Max.) = 10 ps is 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 514256 B/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 514256B8/BL/BJ/BJL/BZ/BZL

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