SIEMENS

256 K x 16-Bit Dynamic RAM
Low Power 256 K x 16-Bit
Dynamic RAM with Self Refresh

Advanced Information

HYB 514171BJ-60/-70/-80
HYB 514171BJL-60/-70/-80

@ 262 144 words by 16-bit organization ® Low Power dissipation
@ 0 to 70 °C operating temperature max. 1127,6 mW active (-60 version)
® Fast access and cycle time max. 880 mW active (-70 version)
RAS access time: max. 825 mW active (-80 version)
60 ns (-60 version) ® Standby power dissipation
70 ns (-70 version) 11 mW standby (TLL)
80 ns (-80 version) 5.5 mW max. standby (CMOS)
CAS access time- 1.1 mW max. stgndby (CMOS) for
20 ns (-60, -70, -80 version) Low Power Version
) @ Output unlatched at cycle and allows two-
Cycle time: ) dimensional chip selection
110 ns (-60 version) ® Read, write, read-modify write, CAS-
130 ns (-70 version) before-RAS refresh, RAS-only refresh,
150 ns (-80 version) hidden-refresh and fast page mode
@ Fast page mode cycle time capability
45 ns (-60 version) ® 2 CAS/1WE Version
45 ns (-70 version) ® Self Refresh (L-Version)
50 ns (-80 version) ® Allinputs and outputs TTL-compatible
® Single + 5V (+ 10 %) supply with a built-in ® 512 refresh cycles / 16 ms
VBB generator ® 512 refresh cycles / 128 ms
Low Power Version only
® Plastic Packages:

P-S0J-40-1 400mil width

The HYB 514171BJ/BJL is the new generation dynamic RAM organized as 262 144 words by
16-bit. The HYB 514171BJ/BJL utilizes CMOS silicon gate process as well as advanced circuit
techniques to provide wide operation margins, both internally and for the system user. Multiplexed
address inputs permit the HYB 514171BJ/BJL to be packed in a standard plastic 400mil wide
P-S0J-40/40 package. This package size provides high system bit densities and is compatible with
commonly used automatic testing and insertion equipment. System oriented features include Self
Refresh (L-Version), single + 5 V (+ 10 %) power supply, direct interfacing with high performance
logic device families such as Schottky TTL.
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S' EMENS HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

Ordering Information

Type Ordering Code Package Description

HYB 514171BJ-60 Q67100-Q727 P-8S0J-40-1 60 ns 256 K x 16 DRAM

HYB 514171BJ-70 Q67100-Q728 P-S0J-40-1 70 ns 256 K x 16 DRAM

HYB 514171BJ-80 Q67100-Q729 P-S0J-40-1 80 ns 256 K x 16 DRAM

Truth Table

RAS LCAS |UCAS |WE OE 1/01-1/08 1/09-1/016 Operation

H H H H H High-Z High-Z Standby

L H H H H High-Z High-Z Refresh

L L H H L Dout High-Z Lower byte read

L H L H L High-Z Dout Upper byte read

L L L H L Dout Dout Word read

L L H L H Din Don't care Lower byte write

L H L L H Don't care Din Upper byte write

L L L L H Din Din Word write

L L L H H High-Z High-Z

Pin Names

AO-A8 Address Inputs

RAS Row Address Strobe

UCAS, LCAS Column Address Strobe

WE Read/Write Input

OE Output Enable

101 -1016 Data Input/Output

Vee Power Supply (+ 5 V)

Vss Ground (0 V)

N.C. No Connection

Semiconductor Group
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SIEMENS HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

Pin Configuration

P-SOJ-40-1

Vee O 10 40[] Ves
1701 2 39(7] 1/0186
/02 [03 381 1/015
1/03 []4 377 1/014
1/04 []5 36[] 1/013

Vee Cs 3507 Vs
1/05 [17 347 1/012
1706 []8 337 /011
1707 09 32[] 17010

1708 []10 HYB 514471 31[] /09
Ne [ BI/BIL 3000 e

Ne. []12 2917 LCAS
we []13 28] UCAS
RAS []14 27[] ot
NC. 15 26{] A8
A0 [J16 25(7 a7
Al [;17 2417 A6
A2 [J18 23| A5
A3 []19 22[] a4
Vee [J20 2117 Ves
SPP02149
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HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

-

1/01 «—» /016
Data in Data out AT
Buffer Buffer  |[* OF
WRTE———————q & + 0t
CAS ————— 16 16
—
No.2 Clock
Generator
Column
9 ) Address
Buffers (9)
AO—>» >
Al—> Column
E— Decoder
A2 —>» Refresh
Controlle
A3 ontroller |4
Sense Ampl.
At—> l /0 Gating <,‘L5_
AS —» YYYY
Refresh 256
A —» Counter (9) 32t
AAAA
A7 —» 9 »
A8 —>» >
Row —>
Row : Memory Array
9 Address 9 512
‘L> Buffers (9) Decoder : 512x256x32
T b
oAc | No.1 Clock
RAS "] Generator
Substrate Bias [* Vee
Generator < Ves
SPB02148 |
Block Diagram
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SIE ME HYB 514171BJ/BJL-60/-70/-80
NS 256 K x 16-DRAM

Absolute Maximum Ratings

Operating temperature range ............coeeeeeeeieeceeeeeeeeeeeee e es oo 0to+70°C
Storage temperature range..........c.couoveerieeiieceee et —-55to0+ 150 °C
Soldering temperature ...260 °C

SOIAEMNG tME ..ottt ee e 10s
Input/output voltage .. -1t0+7V
Power supply voltage -1to+7V

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
Tho=0t070°C; Vgs=0V; Ve =5V +10%, t;=5ns

Parameter : Symbol Limit Values Unit | Test
min. " max. Condition

Input high voitage Vi 2.4 6.5 v "
Input low voltage Vi -1.0 0.8 l \Y; n
Output high voltage (Ioyr = — 5.0 mA) Vo 2.4 - v Y
Output low voltage (Ioyr = 4.2 MA) Vou - 0.4 v "
Input leakage current, any input I, -10 10 puA |
(0V < V<7V, all other inputs = 0 V) :
Output leakage current Ioy -10 10 [T7- S
(DO is disabled, 0 V < Vo1 < Vee) |
Average V¢ supply current:  -60 version Ieer 205 mA |29

-70 version 160

-80 version ! 1 150
Standby V¢ supply current Ioco 12 mA | —
(RAS =CAS = V)
Average Vi supply current during 2
RAS-only refresh cycles: -60 version Iecs 205 mA

-70 version 160

-80 version 150 i

Notes see page 157.
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HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

DC Characteristics (cont'd)

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Average V¢ supply current during 23
fast page mode operation: -60 version Icca 140 mA
-70 version 140
-80 version 130
Standby V¢ supply current Iocs 1 mA |

(RAS = CAS = Ve — 0.2 V)

Average V¢ supply current during
CAS-before-RAS refresh mode:

2)

-60 version Iccs 205 mA
-70 version 160
-80 version 150
Standby V¢ current (L-version) Iecs 200 LA
(RAS = CAS = Vg — 0.2 V)
Self Refresh Current (L-version) Iecs 300 I
(RAS, CAS = Vi,

AO—A8 = Ve -0.2Vor0.2V)

Notes see page 157.
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IE HYB 514171BJ/BJL-60/-70/-80
S MENS 256 K x 16-DRAM

AC Characteristics %
To=01070°C; Vo5 =0V; Ve =5V 10 %, tr=5ns

Parameter Symbol Limit Values Unit

} -60 -70 -80

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

Random read or write tre 110 - 130 - 150 - ns
cycle time !
Read-write cycle time Tawe 165 - 185 - 205 - ns
Fast page mode cycle | fp¢ 45 - 45 - 50 - ns
time |
Fast page mode read/ | fopwe 100 - 100 - 105 - ns
write cycle time
Access time from taac - 60 - 70 - 80 ns
RAS o1
Access time from fcac - 20 - 20 — 20 ns
C AS 6)11)
Access time from fan - 30 - 35 - 40 ns
column address 812
Access time from CAS | rcp, - 40 - 40 - 45 ns
precharge 8
CAS to output in torz ‘ 0 - 0 - 0 = ns
low-Z 8)
Output buffer turn-off torr 0 20 0 20 0 20 ns
delay from CAS K
Transition time tr 3 [ 50 3 50 3 50 ns
(rise and fall) 81
RAS precharge time thp 40 - 50 -~ 60 - ns
RAS pulse width thas 60 10000 |70 10000 | 80 10000 |ns
RAS pulse width in fast | fqage 60 200000 | 70 200000 | 80 200000 | ns
page mode
RAS hold time frsH 20 - 20 - 20 - ns
CAS hold time TcsH 60 - 70 - 80 = ns
CAS pulse width Zoas 20 10000 |20 10000 |20 110000 |ns
RAS to CAS delay taco 20 140 20 50 20 60 ns
time m
RAS to column address | fpap 15 30 15 35 15 40 ns
delay time 12) l

Notes see page 157.
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E HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

AC Characteristics (cont'd) 4

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
CAS to RAS precharge | fcre 5 - 5 - 10 - ns
time
CAS precharge time ey 10 - 10 - 10 - ns
CAS precharge time in | fcp 10 - 10 - 10 - ns
fast page mode
Row address setup time | fasg 0 - (o] - 0 - ns
Row address hold time | fpan 10 - 10 - 10 - ns
Column address setup | fasc 0 - 0 - 0 - ns
time
Column address hold toan 15 - RE — 15 - ns
time
Column address to RAS | fra. 30 - 35 - 40 - ns
lead time
Read command setup tres 0 - 0 - 0 - ns
time
Read command hold tren 0 - 0 - 0 - ns
time 8)
Read command hold traH 0 - 0 - 0 - ns
time ref. to RAS 8
Write command hold twer 10 - 15 - 15 - ns
time
Write command pulse twe 10 - 15 - 15 | — ns
width
Write command to RAS | faw 20 - 20 - 20 - ns
lead time
Write command to CAS | igw 20 - 20 - 20 - ns
lead time
Data setup time LR A 0 - (¢} - 0 - ns
Data hold time 9| tpn 15 - 15 - 15 - ns
Refresh period trer - 16 - 16 - 16 ms
Refresh period teer - 128 - 128 - 128 ms
(L-version) |

Notes see page 157.

Semiconductor Group 154

B 4235605 0055358 07T WA

This Material Copyrighted By Its Respective Manufacturer



HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

AC Characteristics (contd)#

Parameter Symbol Limit Values Unit
-60 -70 -80

min. max. min. max. min. max.
Write command setup | fycs 0] - 0 - 10 - ns
time 0 |
CAS to WRITE delay tewo 50 - 50 - 50 - ns
time 10 ‘
RAS to WRITE delay tawp 90 - 100 - 110 - ns
time 10 ‘
Column address to tawD 60 - 65 - 70 - ns
WRITE delay time 10)
CAS setup time tesh 5 - 5 - 5 - ns
(CBR cycle) | |
CAS hold time teHn 15 - 15 - 115 - ns
(CBR cycle) i
RAS to CAS precharge | fgpc 0 - 0 - 0 - ns
time
CAS precharge time tept 30 - 40 - 40 - ns

(CAS-before-RAS
counter test cycle)

Write to RAS precharge | fygp 10 - 10 - 10 - ns
time (CBR cycle)

Write to RAS hold time | ey~ 10 - 10 - 10 - ns
(CBR cycle) .

OE command hold time | zoe 20 - 20 - 20 - ns
OE access time toea - 20 - 20 - 20 ns
RAS hold time thoH 10 - 10 - 10 - ns
referenced to OE

Output buffer turn-off toez 0 120 0 20 0 20 ns
delay from OE !

Data to CAS low tozc 0 - 0 - 0 - ns
delay 4

Data to OE low delay 4 | 1p50 0 - 0 - 0 - ns
CAS high to data feop 20 - 20 — 20 - ns
delay 15) |

OE high to data delay ' | tpp 20 - 20 - '20 - ns

Notes see page 157.
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SIEMENS

HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

AC Characteristics (cont'd) ¥

Parameter Symbol Limit Values Unit
-60 =70 -80
min, max. min. max. min. max.
CAS hold time after foecH 20 - 20 - 20 - ns
OE low
RAS pulse width Self Irass 100 - 100 - 100 . us
Refresh (L-Version)
RAS precharge time trps 110 - 130 - 150 - ns
Self Refresh (L-Version)
CAS hold time Self fons 40 - 50 - 60 - ns
Refresh (L-Version)
Notes see page 157.
Capacitance
Toa=01t070°C; Ve =5V £10%,f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A8) Cy - 6 pF
Input capacitance (RAS, UCAS, LCAS, WE, OE) | C, - 7 pF
Output capacitance (101 to 1016) Co - 7 pF
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M HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

Notes for pages 151 to 156:

1) Ali voltages are referenced to V.

2) Iecys Tocar Iocs and Iggs depend on cycle rate.

3) Iocr @and Ioe, depend on output loading.

4) Annitial pause of 200 ps 1s required after power-up followed 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 initialization cycles instead of 8 RAS cycles are required.

5) Vihmn) and V, ., are reference levels for measuring timing of nput signals. Transition times are also
measured between V,, and V..

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

7) forr max) forz max) define the time at which the output achieves the open-circuit conditions and are not
referenced to output voltage levels.

8) Euther feey, Or tae, 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-write cycles.

10} bwes, trwn: towo @Nd fawo are not restrictive operating parameters. They are included in the data sheet as
electnical characteristics only. If fycq > tyes mn)» the cycle is an early write cycle and data out pin will remain
open-circuit (high impedance) through the entire cycle; if tayp > tawp e y fowp > fowo (miny @8N Eawp > Fawp mnj, the
cycle is a read-write cycle and I/O will contain data read from the selected celis. If neither of the above sets
of conditions is satisfied, the condition of I/O (at access time) is indeterminate.

11) Operation within the tacg nay, HiMit ensures that feae (max) CAN be Met. tacy oy, 1S Specified as a reference point
only. If trep is greater than the specified tagp (e IMit, then access time is controlied by teac-

12) Operation within the tq.p (max) iMit ensures that fauc ey, CaN be met. tgay (max) IS Specified as a reference point
only. If ta,p is greater than the specified tp.g max) lIMit, then access time is controlled by t,,.

13) AC measurements assume /1 = 5 ns.
14) Either #5,¢ Or 15,0 Must be satisfied.

15) Either 7400 OF fopp Must be satisfied.
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SIEMENS

HYB 5141

71BJ/BJL-60/-70/-80
256 K x 16-DRAM

I IRC
“ IRAS ——— AP
v —
RAS H \ / \
iL ‘
1CSH- \
—— [RCD—m|-=—— IRSH — = (tcﬁ;
\% tcAS—
IH 4
UCAS/ \ \ |/
LCAS iL tRAD tRAL 1 1
SIASR| L tasc : ICAH |==— tASR
v
IH R i Column N Row
A0 - A8 Vi @( Addtl,"gSS >®< Address @ @( Address
| e IRCH
tRAH tRCS
v 3-1 - tRAH
— H [ N
WRITE N w ! N
V|L - TAA—
v - ]\ LOEA -
— IH w N N
%, TN LMMMDOMION
IL ]
1ze _ | foop
= to70 topp
1%
IH
1/01-/016 § ‘ J\ N
(Inputs) YL ‘ <o tore
| s
toez
v IcLz ‘« e
OH
I101-/016 — HI Z Vald Data Qut >—— HiZ
(Outputs) oL
IRAC
&\\ H” or“L
Read Cycle
Semiconductor Group 158

Ml 3235605 0055362 570 A

This Materi al

Copyrighted By Its Respective Manufacturer




HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

SIEMENS

- trRc —
b tRAS = e IgP =
I I
Vv | i
RAS H AN /| \
Vv, |
IL ’ - {CSH___ — j
~<—IRCD —>m—i= — IASH—= ferp |
v : ‘ | ‘
I - ; ‘—— ICAS >
UCAS/ ; ‘( \ J/ /
LCAS IL . |_fRAD ;1 1RAL !
tAsn‘ tasd [ foaH (= 1ASA
‘-é‘ | - P
Col N
A0 - A Amﬂ@q AN Al
t -~ =< tom — >
RAH  twes
v el
* twi
E— H
WRITE "\ W §§§§\ §§§§\\ §§§
L
‘>-¢ IWCH I-e
< tAam %—-‘
1% .
— H K
A NN\ \ LM
IDS| o' IDH |l
|| |
vo1-yo1e ' 8 A
(Inputs) Y ——<V3|'d DataIn |y
' I
f v
1/01-1/016 OH HZ
(Outputs) ‘oL
& H" or“L
1
Write Cycle (Early Write)
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HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

trc
‘(—- tRAS e ‘(— tRP —>=

AAS VIH_—*}\‘} / N

V|L '
tosH |
- IACD —>=|==—— tRSH—>= ferp
v -~ — ICAS—>—
1H
UCAS/ | N /
LCAS _ trac \
tASA 1CAH ’e 1ASR ‘
|~ ———
Vi R
A0- A8 ERNEERN Aas
L towm
1RWL_|
- Il> TWP -
WRITE N \ ‘ 1 \ N

— Vin .
OE iL &&\ \ j’ topp
— ]

IDZC e | < tol'sé'ZDH%
1pze !
v _uffoezl
H .

/01016 w\ Valid Data }@ \
(Inputs) "iL / toLz N
—-—

I0EA. |

|
vo1-vote O Hi-Z Hi-Z
(Outputs) ‘oL
& H” or "L
Write Cycle (OE Controlled Write)
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This Materi al

SIEMENS

HYB 514171BJ/BJL-60/-70/-80

256 K x 16-DRAM

| - — - — IRWC [
e tRAS ——=  tRP|
| | ==
|
I
vy N 7\
RAS VIL i ' tCSH P
R tAsH
y 1 1CAS— i [CRP——
IH | \\ /0 7 !
UCAS/ V| l {
LCAS ! '
I =3l ICAH ~~—
| | IRAH
—~ == fASC tASR|
v o |lASR— | ] - _>" l—=
n-2 " Yooz OIS N N Ao
ViU Address/ Addrs‘ss y NN W\ Address
L tawp | Iowt
— =] IRAD | — ICWD —| | = 1AW
- i~ tRwWD " ./
% | | | ! : — WPa-‘
H T | \ AR
WRITE i : “ 5 \ NN
I | ’
i ' (——}JAA > |
; |
‘ >! tRCS ~= 1OEA |=~=— ﬁ» tOEH
1%
IH ; <
oE oy v/ \
=| ltbzg —-= Ti || IDs
i ‘ ! | | |
[ tozc <! ‘ }
e — | | |
v | | ! | [~ tDH—==—
IH : ! fVaiid N
e D ———— (R )¢
Inputs | h
(inputs) tcrz toDbD
1 tCA - =
1 toEZ
VOH ‘ I -
1101-1/016 v | @i %ata E‘
it
(Outputs) ©t " WA
|
i trac |

Read-Write (Read-Modify-Write) Cycle
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256 K x 16-DRAM

HYB 514171BJ/BJL-60/-70/-80

« 1,10 (H, §

162

SIEMENS

G 10, (sinding)
FlEg HO 9LOM-1LON
=501 A
H — [T
| JHOy 230 >
D
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- A |
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A
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. - A
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v il
r r A svd
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Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

tRASP ——

ViH —\
RAS !
YiL

|
| |
|
| tre — > - fAHOP ||
| !

Lo |
‘<—”" —fop | R
B | teas ferp :
£ ‘ ! | ;
le [ CA% | | e [CAS™, }Feﬁ S = |
UcAS/ /N [N )/ |
. ‘ |
LCAS L@h- tCSH—> | ; ‘ | | f
I | | |
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a ! IAS TASC !

-~ | 9__tA3¢1\$ ‘ > fASR
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! I
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% 1
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| == 10
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Vou A
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!
N g oy g - i
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Fast Page Mode Read Cycle
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HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM
IRASR
—=| IRP
RAS
UCAS/
LCAS
AO-A8
WRITE
OE
el IDH | IDH IDH |==—
10S tps | tos \
v I~ B e A
HE - - -
voru016 " o IO ot AN oatain AN N\
\4
Vo1-/016 HI-Z
(Outputs) ©*
@ “H or L

Fast Page Mode Early Write Cycle
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SIEMENS HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

\%
RAS H \ / \
iL k
‘ I‘CRP"
{ tapc_
— 'm :
UCAS/ v ‘ |
LCAS iL | |tRAH .
= h ASR
)tTSR . - ——
v ——
IH Row X Ro
A0-A8 v &AddmssM\ Nx Address
Vv
voi-ote " HI-Z

(Outputs) *oL
“H” or“L”

RAS-Only Refresh Cycle
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HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

tRC
—~ AP e~ —— -—— [RAS e ——=— [RP —3>~
%
RAS "/ \ / \
i = ’ g
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Voo — ./
(Outputs)

= FOFF
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CAS-Before-RAS Refresh Cycle
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SIEMENS

HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM
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—= [OFF ———
?\\\\ H” or“L
CAS before RAS Self Refresh Cycle
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SIEMENS

HYB 514171BJ/BJL-60/-70/-80
256 K x 16-DRAM

- ——— tRC e tRC —-- — =
| _IRP tap
V|H |- ——— IRAS—— > = > =< IRAS— = < -
RAS \ |
ViL ‘
= tACD B ;
|
; ~<=— [CHR—>. =< ICRP ==
v L
— | ’
ucas " | N\ Vi
Lcas L TRAD ' ‘
| e - ' [ ‘ |
| i _dwee__ :
it = fASCuc— l
1 F'i \ ICAH twWRH \ t;SR-(ff
tASi - =
1% “91 ‘
AO-A8 IH % Column \\\ \
- v Addr \ Address Address
tacs IRRH
S| - D =t
— M 1 t Y
WRITE Y | N N\
iL | =
‘ ‘ 11AA ‘
- e
} ‘ + loea .
==
R [3] ! N
o * A\ \
YiL ‘
tpzcl | _(ICDD
S - -
= D20 ——=— |
! - tODD >
! Vv . '
. (Inputs) "IL ! | A
(nputs) | —=m ICAC'—= ' lOFF
l | = -
* - f0z toez
3 - TRAC——=~
1%
voi1-yo1e ©OH

QC

Valid Data Out

(Outputs) VoL

Hidden Refresh Cycle (Read)
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HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

| IRC trC
‘ 1
RAS VIH _!\ e | = ; 1RAS (if—-
RAS v »"“X\
L \
.(IRCb{mSH;’ i-—:—ICHR—)-& - ICAR-~
V | S—
UCAS N |
Lcas 'L I 1rap ' \X | |
R =— | IASC '
v ;isn—ést— )‘;1 TCAHi-é InsR
SO 65 N EFEFNNNNN\\V g
gv'c;‘* tweH
=
v de L twp —=

IH

« D\ AN I

A L L /IRNIUDIDITHIITIIDDOG

> I0S|=< o tppy o

WRITE

1/01-/O16

1%
Pl V:LH\ X Valid Data & X \ N

VoH
1/01-1/1016 v HI-Z
(Outputs) Ot

{

Hidden Refresh Cycle (Early Write)
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E HYB 514171BJ/BJL-60/-70/-80
SIEMENS 256 K x 16-DRAM

|
m T .
\

< fcHr > - TRsH o i
)‘ 1CSR ~cc- L < fcas >
___ Y
UCAS/ v
LCAS L . .

:ICA7H>» TraL - . tAs,;(
- > TASC
AC-AB Y \\ W ﬁﬁ%lfggg >§\ \\w Address
Read Cycle twar [Rcs"< tCAc = - - lrAH ‘
>»IWR H > - IncH

wE MY N \\\7
ox 3,;:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ O,

—— Dzb ICDD<
1/01-/016 g ~——1pz0—=— - fopo =
(Inputs) Vi \\\\\\\\\\\ &\w
, fOFF
| > oz =< — toEz+
1/101-/016 ‘oH
{Outputs) YoL . Twos— Valid Data Out >—
.. = WRP. IH'WL
Write Cycle >‘(IWHH - = ton -

RO\ N\ R NN\
o SEMNNNNN \\\\\\ DI

~=——IDH o=

»[DS
1/01-1/016 Yo < | <
Ilgn /016 i ‘H . fawo ; tRWL
(Outputs)  {WRP—- 4 - lewp - -
Read-Modify- Wnle Cycle 1 o TWAH - >.RCS< - WP ——
IH = N 7 N
WRITE Y \\/ > locAC =< \ A \

- laa 1
o OFEA
- - s TOEH -

= N/ X

>‘ IDZC"( - [y —-<
tozo —=<

1
:/|o1-|:o)1s 1 H % @(Data m)@
nputs; I
e
== loac = “foco
forz > - - ToEZ

1/O1-/O16 Von
(Outputs) ‘oL HI-Z D Qut, Hi-Z

| N + or

CAS/-Before-RAS Refresh Counter Test Cycle
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