HM571000 Series

1,048,576-Word x 1-Bit High Speed Dynamic Random Access Memory

B DESCRIPTION

The Hitachi HM571000 is a super high speed dynamic RAM organized
1,048,576-word x 1-bit. HM571000 have realized higher density, higher performance
and various functions by employing 1.3 um Bi-CMOS technology and some new Bi-
CMOS circuit design technologies. The HM571000 offers 8 bits static column mode
as a high speed access mode.

B FEATURES

¢ Single
5V (+10%) for HM571000JP/ZP-40/45
5V (+5%) for HM571000JP/ZP-35R

¢ High Speed
Access Time

¢ 512 Refresh Cycles

* 2 Variations of Refresh
CE Refresh
Automatic Refresh

* 8 Bits Static Column Mode

M ORDERING INFORMATION B PIN OUT

HM571000JP Series

30CP2aDN

(CP-28DN)

HMS571000ZP Series

3Dz

P26

Part No. Access Time Package HMS571000JP Series
HM571000JP-35R 35ns 300 mil 28-pin —
HMS571000/P40 40ns Plastic SOJ a13 (1 (28 vge
HMS571000]P-45 45 s (CP-28DN) a2z [29) a14
HMS571000ZP-35"1 351s 400 mil 28-pin a11 3] 26 A15
HMS571000ZP-40°1 0 s Plastic ZIP A0 4] [25] a16
HMS571000ZP-45"1 451s (ZP-28) a9 % % A8

— a3 (s 23 A7
. *
Note: *1. ZIP type products are preliminary. a2 3] 72 a6
W PIN DESCRIPTION a1 5] 23] As
- - a0 9] [2¢] a4
Pin Name Function T [E E a17
Ag-Ag Address Input for CE 1] 18] a18
. CE Refresh E—E % [17] a19
Ag-Alg Address Input wE (13 (18 Din
A17-Ag Address Input for vss (14] [15] Dout
Static Column Mode
— . 0080-1
E Chip Enable (Top View)
OE Output Enable
WE Read/Write Enable
Din Data-in
Dou Data-out
RF Refresh Controt
Veo Power ( + 5V)
Vss Ground
\
O HITACHI

(ZP-28)
HMS571000ZP Series
E 2 LB
(A 3 O0F
Din 6 5 Dout
a18 8 7oA
= 9 AU
Vss 10 EEJ..L a0
A 1z s
s 14 13 a4
a7 16 15 a8
a3 18 17 A2
a8 20 19 Ve
a15 22 2oae
13 26 23 AlL
ai1 26 23 A2
27 Alo
a9 28
0080-2
(Bottom View)
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HM571000 Series
B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg A4 - 10to +7.0 v
Supply Voltage Relative to Vgg Vee -~ 10t +7.0 v
Short Circuit Output Current Ios 50 mA
Power Dissipation Pt 0.8 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tty —55t0 +125 °C
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply Voltage -35R Vee 473 50 5.2 v 1
-40/-45 4.50 5.50
Input High Voltage Vg 2.4 — 6.5 A% 1,3
Input Low Voltage Vi - 10 - 08 v 1,2

Notes: 1. All voltage referenced to Vgg.

2. The device will withstand undershoots to the — 2V level with a maximum pulse width of 20 ns at the — 1.5V level. (See

Figure 1.)
VIH
-1.0V
-1.5Vv
-2.0vV
k— 20 ns (max)
0080-3
__ Figure 1. Undershoot of Input Voltage
3. The Viy level of OE shall be lower than Voc + 0.5V.
¢ DC Electrical Characteristics (T4 = 0 to +70°C, Vgg = 0V)
(Vec = 5V +10% for HM571000JP-40/45)
(Ve = 5V +5% for HM571000JP-35R)
HM571000-35R HM57100040 HMS571000-45 . L
Parameter Symbol - - - Unit Test Conditions Note
Min J Max Min T Max Min T Max
Normal Operating Current | Icca See Figure 2 mA 1
Refresh Current Iccr See Figure 2 mA 1
Standby Current Iccs — 5 — 5 — 5 mA
Input Leakage Current Ipr —10 10 —-10 10 - 10 10 pA | OV Vi, <7V 2
_ _ _ 0V < Vo, <7V,
Output Leakage Current Ito 10 10 10 10 10 10 LA Doyr = Disable
Output High Voltage Vou 24 Veo 24 Vee 24 Ve v Highly, = —4mA
Output Low Voltage VoL 0 0.4 0 0.4 ¢] 0.4 A% Low I,y = 8§ mA

Notes:

2. The Vyy level of OE that is Iy test condition of OE must be lower than Vcc + 0.5V.
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1. Icc depends on output loading condition when the device is selected, Icc max is specified at the output open condition.



HM571000 Series
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Figure 2. Icca, Iccr vs Teycle
¢ Capacitance (T4 = 25°C)
(Voo = 5V £10% for HM571000JP-40/45)
(Voc = 5V £ 5% for HM571000JP-35R)
Parameter Symbol Typ Max Unit Note
Address, Data-in Cin1 — 5 pF 1
Input Capacitance Clocks (CE, OF) Cin2 — 5 pF 1
Clock (WE, RF) Cin3 — 7 pF 1
Output Capacitance (Data-out) Co — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. O, CE = Vyy to disable D

» AC CHARACTERISTICS ? (Tq = O to +70°C, Vgg = OV)

(Vec
(vee

]

Test Conditions
Input Pulse Levels: Vi = 3.0V, V| = OV
Transition Time: t = 3 ns

5V +10% for HM571000JP/40/45)
5V £6% for HM571000JP/35R)

Input Timing Reference Levels: High = 2.4V, Low = 0.8V (See Figure 3.)
Output Timing Reference Levels: High = 2.4V, Low = 0.4V

Output Load: See Figure 4.

sv
tr=3ns tT=3ns
4809
VIH=3.0V
"""" 2.4v Do
0.8V
VIL=0V -----~ 2559 50pF’
cos ; (S5pF" for tyz, trz, twz)
/ * Including scop & jig
0080-8
Figure 3. Input Pulse Figure 4. Output Load
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HM571000 Series

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

HMS571000-35R HM571000-40 HM571000-45
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
Read/Write Cycle Time tec 75 — 85 — 90 — ns
CE Pulse Width tcE 35 5000 40 5000 45 5000 ns
CE Precharge Time tcp 34 — 39 — 39 — ns
Address Setup Time tAs 0 — 0 — 0 — ns
Address Hold Time tAH 5 — 5 — 5 - ns
Transition Time (Rise and Fall) tT I 10 § 10 1 10 ns
Refresh Period REF — 4 — 4 — 4 ms
Read Cycle
HM571000-35R HM571000-40 HMS571000-45
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
Access Time from CE tacs — 35 — 40 — 45 ns
Address Access Time tAA — 25 — 30 — 30 ns
Access Time from OE LOAC — 20 — 25 — 25 ns
Setup Time on Read tRS 0 — 0 — 0 — ns
Hold Time on Read tRH 5 — 5 — 5 — ns
OE Setup Time tOES 5 — 5 — 5 — ns
Outputn Low-2 az N L e L e
ks |w | - | s | - | = | - | » |~
o Address e I I L R R e
Output Hold Time from CE tCOH 0 — 0 — 0 — ns
CE to OF Precharge Time tcop 10 — 10 — 10 - ns
Write Cycle

HM571000-35R HM571000-40 HMS571000-45 .

Parameter Symbol - - - Unit Note

Min Max Min Max Min Max
Data Setup Time tpw 20 — 25 - 30 — ns
Data Hold Time IDH 5 — 5 — 5 — ns
Setup Time on Early Write tes 5 — 5 — 5 — ns
WE Pulse Width twp 25 — 30 — 35 — ns
Write Hold Time from CE WH 35 — 40 — 45 — ns
S we | ~ | s | -] »] - [=»]"
@ HITACHI
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HM571000 Series

Read-Modify-Write Cycle
HM571000-35R HM571000-40 HMS571000-45
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
WE Delay Time from CE tewp 35 — 40 — 45 — ns
Refresh Cycle
HM571000-35R HM571000-40 HM571000-45
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
RF Setup Time tFs 5 — 5 - 5 — ns
RF Hold Time tFH 15 — 15 - 15 — ns
Mode Selection Setup Time tMS [} — 0 — 0 — ns
Mode Selection Hold Time tMH 15 — 20 — 20 — ns
Setup Time on CE Refresh tCRS 15 — 20 — 20 — ns
Static Column Mode Cycle
HMS571000-35R HM571000-40 HM571000-45
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
Static Column Address
Setup Time tAsz 20 — 25 — 25 — ns
Address Setup Time to WE tws 0 — 0 — 0 — ns
Address Hold Time from WE twR 0 — 0 — 0 — ns

Notes: 1. If tggs > togs (min) and OE is held at low level, Dy, will be valid until the next negative transition of CE.

. Both twy and twp must be satisified for a delayed write cycle.

. If tcop < tcop (min), Doy, cannot be guaranteed to be in high impedance.

. If the negative transition of OE occurs before that of CE, E, tpz is controlled by CE.

. twp and tpw are specified by the positive transition of CE or WE whichever occurs earlier.

. When WE goes low, Dy becomes high impedance and is held in this condition to the next cycle. If the negative transition
of WE occurs before that of CE, Dy, is controlled by CE. twz defines the time at which the output achieves the open
circuit condition.

7. If tgs > tgg (min), the cycle is early write and Dy, is in high impedance.

8. In static column mode cycles, read operation cannot be performed after write operation.

9. Both toy and twgr must be satisified for a write cycle.
10. tyyz defines the time at which the output achieves the open circuit condition.
11. An initial pause of 100 uS is required after power-up, then execute at least eight CE refresh cycles.

12. In static column mode cycle, there must not be any invalid address inputs for static column mode (A17-A1g) which are less
than taa.

(= Y I N VAR S ]
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HM571000 Series

B TIMING WAVEFORMS
¢ Read/Read Cycle

iF

Dout

EE— tCE - “ — 3\-1 tCE -
DN 7T =R 7
Wi CAH @{- tAH ZE@XXX

S

ot

LACS tACS
tRS t0AC t
“ToEs 7] l__scop =3 °RS £0ac
3 ] tOES *t
L
> *
1z [xa ] tL2*%4
High-Z y

tRH

tCOP *3

* dtn-*

o 771

1 t

Don't care

Don't care

/

HZ *10

High=Z
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* Read/Early Write Cycle

HM571000 Series

tCC tCC
—_ b tCE = S tCE - A+
CE < / tCP 7‘ tCP
14 7 ——
. L
S SIS RS A B
v vl e = i
tFS € tFS | cFH
Al6 - £ n y
%!
tAS ‘% tAS FAHYD
A7 - ><>0§.4 X p's
A19 - 4 j
*7
tRS — tES
_ n -]
WE cACS eRH e %o
tOAC I WH
— LOES*1 £DN*5 iy
OE £DW¥]
tDH
a
e [/ K[/
c v,
«L«AELZ*‘ €AZ*10 L2%
LZ i
. o= High-Z
Dduct- @ /
;
* ‘//E : Don't care
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HM571000 Series

* Read/Delayed Write Cycle

640

ecc eCC
—_— p CE e 3 tCE L
CE \ - f e E Sl ccr N
e ] g | S g [y S
l
w [ KL/ e KN
eFs £FS ¢Fs |  cFE
A8 K - - x
cAS TN S FALZS
13 X0 (XX RO
A19
l 7
CRSF.__, tWP*S
— CWP*5 [
= SN s | 2
<EOAC WH12
LOES*1 4 .
-O—E E; - / tD‘ ~J tDW*S
tDH
A o
T i S Vi
;LZ*L’* Lz chuz*m RLEZS
High-2Z = High-Z
Dout
@gg_/
* m : Don't care
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¢ Read/Read Cycle (OE = V)

HM571000 Series

tCC
— tCE — tCE
CE \ tCP N
.~ 1 7
—— - S Ay 4 7
33 f/'1 :EH\///// -//'1 tFH ////
V4 L.
tFS tFS l T
A0 - mL = —|
tAS. tAH tAS_;.-(. tAH
Al7 - - b £ .
G OO0 I OXX
l
| |
WE
//] «  CACS EACS cRH <[
tRS
cRH tRS
OE vIL
1z %h ECOH *1
High-Z

Dout

» Din, Don't care

hk VIﬂ Don't care
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HM571000 Series

« Read/Early Write Cycle (OE = Vy)

tCC tCC
b 3 tCE 'F 3 tCE s '
CE N« /l.__tcp R; /| cce N
o ] \ / !

I . | |
= /A R/// \sa
RE _tFH tFH

=R 7777 k7
_ tFS| cFm
A0 - v B ¥
Al6 X |
*
tAS TN FAHYS
A17 - ><><><‘ 3 X —
A19 ) |
LES*7
/) £ACS Y |ewm %o
I WH
_ cnw*itﬁﬂ 1
E v, <
ToH

L1

X/ /11
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c_
.4 LZ#*4
— ecOR
High-Z. i High-Z
Cout @Z
x
|
Al
* : Don'z care
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HM571000 Series
« Read/Delayed Write Cycle (OE = V)

tCC tCC
- 1 tCE ¥ x tCE = -
CE N<— /] __cce < A cce N
|, | . gy S
A (]
v JT=R TR
cFs ' ) ks £Fs | TreFu
A0 - - n's
tAS l('ﬁ{é tAS Lo
o R0 L XK
A19 3 7
RS
¢ — >{CWP*S
— tWP*5
WE / /l tACS 2/ |ewr *9
WH 2
EDW[S [rite
% n
tDH
- n
[/ A X[/L[/ /]
7 7777
[ tLZ*4|
I:COI’!
High-Z L2t = Eigh~Z
Dout Al
|
A
* /| : Don't care
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HM571000 Series

« Read-Modify-Write Cycle

644

. - X 2 3
CE \_L tCP
®F
LA =KL LI A K/
tFsS l tEs
AQ - s ! - —————
5 X0
rl b,
CAS e tAH*9 [T tAS
A17 - T
a19 3 _
tWP *5
— WP *5
WE f f / £CWD \
7
tRS tACS tDW *5 | (] SWR*S
< _SDWR:
. LOAC
= [N/ ]/
. /
,&» DH
R
- ;)
e | e
. LLZ*4 .
Doyt High-Z @ Righ-2
tHZ *10
* ZZZZ: Don't care
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HM571000 Series

« Automatic Refresh Cycle

tCC

= _—JR tCE ZL or \ tCE /C—

K < * I

)
™~
M.

TN 77777 k77777777

AD -

= [ R \aRELL L

Dout —Figh-Z

* AQ - A19: Don't care

** OE, Din : Don't care

*xx [/ /]//] : Don't care
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HM571000 Series

» CE Refresh
- tCC
3 tCE . tCE a
A — A - /]
s g |
N R — -
w (A=K /L A=K
tFS tFS
A0 - ¥
tAS TAH ) eaS tAH
Ag -
A9 y
tRs tRH ‘_,I tRS tRH
= /] N /
tCOP
f:—) tCRS I-—. tCRS FCOR,
tHZ] 10
Dout Figh-Z
*Din : Don't care
% WII[ : Don't care
G HITACHI
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HM571000 Series
» Static Column Mode Read Cycle

= N tCP N

|
|

" || i
o; X0 - XX

—]

tAS _,+ tAH .
R

-

o XN L] KXXXXXAX
N i N 2222
o - EOAC ﬂ‘

4 tHZ

tLZ tACH
s sl
Dout High=2 @L ML High-Z
T

% Din : Don't care

sk : Don't care

&l
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HM571000 Series

¢ Static Column Mode Read Cycle (OE = V)

&l

T&

AQ -
A16

Al7 -
A19

il

Dout

J

\

-~ X

tCp ;

L

777777777
l

tFS < tFH l CASZ l
XXX OO
“ A
tAS ..,.+ tAH |
- Ag
v, & o
= [////
¢RS < tACS cRH
VIL
tAOH "
tLZ*4 ‘—)ItCOH
Righ-Z @z" va
3 .
*nin ® Don't care

xx Y/ 7] -

Don't care

0080-17
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« Static Column Mode Write Cycle °8 (1st Cycle

= Early Write Cycle)

HM571000 Series

2l

A0 ~
Al6

Al7 -
Al9

&

Din

Dout

J

\ ,
I VR
2

X0t T
7 ///////444 ///MD{*//////

i,

tHZ#10

* ¢/ /A : Don't care
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HM571000 Series
e Static Column Mode Write Cycle "8 (1st Cycle = Delayed Write Cycle)

|
|

B \ /
™ NI

N

tf
i X0k *
tAS ll; le—>{ LAH*S
a17 - i 3 '
Al9 * -
TWH*2 tWR [ tWR *9

S IV T
A |
/7777 [T 77777
e XXX qp-i OO0 IXKXX

w0

tHZ*10

* {/// : Don't care
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