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HM658512 Series T H23-25

524,288-Word x 8-Bit High Speed Pseudo Static RAM

Features
¢ Single 5V (+ 10%)
* High speed
Access time
CEaccesstime ................... 80/100/120 ns
Cycle time
Random read/write cycletime ....... 130/160/190 ns
* Low power
Active: 250 mW (typ.)
Standby: 200 W (typ.)
All inputs and outputs TTL compatible

(DP-32)

* Package
32-pin dual-in-line plastic package (FP-32D)
32-pin SOP package
s Non multiplexed address ‘. PIN ARRANGEMENT
* 2048 refresh cycles (32 ms) I
* Refresh functions :" ; :f % Z°°
LLLAV-VErSION. v vv v veeeeinannns, Address refresh A: B3 b A::
Automatic refresh Az [] 20 [ WE
Self refresh ar[] 5 281 A
As] 6 27 As
Dversion..........coveiiiiinnan.. Address refresh As E 7 26 % As
Automatic refresh a[] 8 25 ] An
Azl 9 24 [ ] OERFSH
Az 10 23[ ] Ao
@ ORDERING INFORMATION Mat 2[]ce
Type No. Access Time | Package Ao []12 a :] o7
13 20 !
HMG658512LP-8 80 ns ‘ ::gf E " 9 % ,’,8:
HM658512LP-10 100 ns voa [ 1 8 [ 104
HM658512LP-12 120 ns ves [ 16 7 vos
HM658512DP-8 80 ns y
HM658512DP-10 100ns | 600 mil Mpview
HM658512DP-12 120 ns 32 pin
HM658512LP-8L 80ns | Plastic DIP W PIN DESCRIPTION
HM658512LP-10L —| 100 ns (DP-32) Pin Name Function
HM658512LP-12L 120 ns Yy per—
HM658512LP-8LV 80 ns
HMG58SI2LP-10LV ~| 100 ns YOy 10y | Input/Output
HM658512LP-12LV 120 hs CE Chip Enable
HM658512LFP-8 80 ns OE/RFSH | Output Enable/Refresh
HM658512LFP-10 100 ns WE Write Enable
HMG658512LFP-12 120 ns Vee Power Supply
HM658512DFP-8 80 ns Ves Ground
HM658512DFP-10 100 ns 2 o
HM658512DFP-12 120 pmn
L ! Plastic SOP
HM658512LFP-8L 80 ns (FP-32D)
HM658512LFP-10L 100 ns
HM658512LFP-12L 120 ns
HMG658512LFP-8LV 80 ns NOTICE
HMGS8SI2LFP-I0LV~ 100 ns SEE ORDER OF DATA FOR ERRATA INFORMATION
HMG658512LFP-12LV 120 ns
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HM658512 SeriesA
B BLOCK DIAGRAM

T-46-23-25

Pin Functions
CE: Chip Enable (luput)

CE is a basic clock. RAM is active when TE is low, and is on standby

when CE is high.

Ag-Ags: Address Inputs (Input)

Ag-Ay is a row address and A} -A g is & column address. The entire
address Ag-A g is fetched into RAM by the falling odge of CE.

WE: Write Enable (Input)

RAM is in write mode when WE is low, and is in read mode when WE
is high. 1/O data is fetched into RAM by the rising edge of WE or CE
(earlicr timing) and the data is written into memory cells.

OE/RFSH: Output Enable/Refresh (Input)

This pin has two functions. Basically it works as OE when CE is low,
and as RFSH when CE is high (in standby mode). After a read or write
cycle finishes, refresh does not start if CE goes high while OF/RFSH is
held low. In order to start a refresh in standby mode, GE/RFSH must go
high to reset the refresh circuits of the RAM. After the refresh circuits

are reset, the refresh starts when OE/RFSH goes low.

1/0y~1/0%: Input/Output (Inputs and Qutputs)
These pins are data 1/0 pins.

Refresh

There are three refresh modes: address refresh, automatic refresh, and
self refresh,

(1) Address refresh

Data is refreshed by accessing all 2048 row addresses every 32 ms, A
read is one method of accessing those addresses. Each row address
(2048 addresses of Ag-A o) must be read at least once every 32 ms. In
address refresh mode, OE/RFSH can remain high. In this case, the /O
pins remain at high impedance, but the refresh is done within RAM.

(2) Automatic vefresh

I d of address refresh, ic refresh can be used. RAM goes o
automatic refresh mode if OE/RFSH falls while CE is high and it
remains low for at least tgyp One automatic refresh cycle is executed by
one low pulse of OE/RFSH. It is not necessary to input the refresh
address from outside since it is gencrated internally by an on-chip
address counter. 2048 automatic refresh cycles must be done every
32 ms.

(3) Self refresh

Self refresh mode is suitable for data menuon_by battery. In standby
mode, a self refresh starts automatically when OE/RFSH stays low for
more than 8 us. Refresh addresses are automatically specified by the
on-chip address counter, and the refresh period is determined by the
on-chip timer.
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HM658512 Series

Automatic refresh and self refresh are distinguished from each other by
the width of the OE/RFSH low pulse in standby mode. If the OE/RFSH
low pulse is wider than 8 s, RAM changes into self refresh mode; if
the OE/RFSH low pulse is less than 8 gs, it is recognized as an
awtomatic refresh instruction.

Notes on Using the HM658512

Since pseudo static RAM consists of dynamic circuits like DRAM, it is
more noise-sensitive than conventional SRAM.

(1) If a short TE pulse of a width less than tcg min. is applied to
RAM, an i lete read occurs and stored data may be destroyed.
Make sure that CE low pulses of less than tcg min. are inhibited. Note
that a 10 ns CE low pulse may sometimes occur owing to the gate delay

B FUNCTION TABLE

on the board if the CE signal is generated by the decoding of higher
address signals on the board. Avoid these short pulses.

(2) OE/RFSH works as refresh control in standby mode. A short OF/
RFSH low pulse may cause an incomplete refresh that will destroy data.
Make sure that OE/RFSH low pulses of less than tgyp min. are also

inhiite. T-46-23-25
(3 tonc and tocp are the timing specs which distinguish the OF

function of OE/RFSH from the RFSH function. The touc and tocp
specs must be strictly maintained.

(4) Start the HM658512 operating by executing at least eight initial
cycles (dummy cycles) at least 100 us after the power voltage reaches
4.5V-5.5V after power-on.

CE OE/RFSH WE VO Pin Mode
L L H Low-Z Read
L X L High-Z Write
L H H High-Z -
H L X High-Z Refresh
H H X High-Z Standby
NOTE: 1. X means don't care.
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Terminal Voltage with Respect to Vgg Vr -1.0to0 +7.0 \Z
Power Dissipation Py 1.0 W
Operating Temperature Topr Oto +70 °C
Storage Temperature Tog -55t0 +125 °C
Storage Temperature Under Bias Thias -10to +85 °C
B RECOMMENDED DC OPERATING CONDITIONS (T, = 0°C to +70°C)
Item Symbol Min. Typ. Max. Unit
Supply Voltage Vee 4.5 5.0 55 v
Vss 0 0 0 v
Vi 2.4 - 6.0 v
Input Voltage "
Vi -1.0" - 0.8 \'
NOTES: . ViL min. = -3.0V for pulse width 30 ns.
GHITACHI
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HM658512 Series
T-46-23-25
B DC CHARACTERISTICS (T, = 0°C o +70°C, Vcc = 5V = 10%)
Parameter Symbol Min. Typ. Max. Unit Test Conditions
Operating Power Supply Current Icct — - 75 mA Iyo = 0, teye = min.
Isai - 1 2 mA | CE = Vi, OE/RFSH = Vyy Vi = OV
Standby Power Supply Current 200 CE 2 Vg 0.2V
lsm - 20 * }LA — e
100 OE/RFSH = Vo 0.2V Vi = 0V
- 1 2 mA | CE = vy, OE/RFSH = V), V\ = OV
Operating Power Supply lecz " " — " L, IV
Current in Seif Refresh Mode o | - 700 200 ), | CE 2 Vec-02v
40%2 | 10072 OE/RFSH = 0.2V Vyy Viy 2 OV
Input Leakage Current I -10 — 10 »A Vee = 5.5V, Vi = Vggto Vee
Output Leakage Current Lo -0 — 10 HA OE = Vi, Vyo = Vss o Ve
Vi — — 0.4 v =21mA
Output Voltage oL o
Vou 2.4 - - v loy = -1 mA
NOTES: 1. Only for L-Version.
2. Only for LL/LV-Version.
B CAPACITANCE
Item Symbol Typ. Max. Unit Test Conditions
Input Capacitance Cin - 8 pF Vip = 0V
Input/OQutput Capacitance Cio - 10 pF Vyo = 0V
NOTE: 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (T, = 0to 70°C, V¢c = 5V = 10%)

Test Conditions

Input puise levels:

Input rise and fall times:
Timing measurement level:
Reference level:

Output load:

2.4V, 0.4V

Sns

2.2V, 0.8V

Vou = 2.0V, Vg = 0.8V
I TTL and 100 pF
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HM658512 Series
B AC CHARACTERISTICS (T4 = 010 70°C, Ve = 5V + 10%) T_46_23_25
ftem Symbol HM658512-8 HM658512-10 | HM658512-12 Unit Note
Min. | Max. [ Min. | Max. | Min. | Max.
Random Read or Write Cycle Time tre 130 - 160 — 190 - ns
Chip Enable Access Time (CEA - 80 - 100 - 120 ns
Read-Modify-Write Cycle Time trRwe 180 — 220 - 260 - ns
Output Enable Access Time LOBA — 30 - 40 - 50 ns
Chip Disable to Output in High-Z teuz 0 25 0 25 0 30 ns ]
Chip Enable to Output in Low-Z teLz 20 - 20 - 20 - ns 2
Qutput Disable to OQutput in High-Z tonz — 25 - 25 - 30 ns 1
Output Enable to Output in Low-Z toLz 0 — 0 - 0 — ns 2
Chip Enable Pulse Width tcE 80ns | Ous [ 100ns | 0pus | 120ns | 10us
Chip Enable Pre-Charge Time tp 40 - 50 — 60 — ns
Address Setup Time tas 0 - 0 - 0 - ns
Address Hold Time tAH 20 — 25 — 30 — ns
Read Command Setup Time trCS 0 - 0 - 0 - ns
Read Command Hold Time tRCH 0 — 0 — 0 - ns
Write Command Pulse Width twp 25 - 30 - 35 - ns
Chip Enable to End of Write tew 80 - 100 — 120 - ns
Chip Enable to Output Enable Delay Time tocp 0 - 0 — 0 - ns
Output Enaole Hold Time LOHC 15 - 15 — 15 - ns
Data in to End of Write tpw 20 — 25 — 30 - ns
Data in Hold Time for Write tpH 0 — 0 — 0 — ns
Output Active From End of Write tow 5 - 5 - 5 - ns 2
Write to Output in High-Z wWHZ — 20 - 25 — 30 ns 1
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
Refresh Command Delay Time tRED 40 - 50 - 60 — ns
Refresh Precharge Time tgp 40 - 40 - 40 - ns
Refresh Command Pulse Width for Automatic Refresh trap 80ns [ Bus [ BOns | 8Spus | 80mns | Bus
Automatic Refresh Cycle Time tre 130 - 160 - 1950 — ns
Refresh Command Pulse Width for Self Refresh tEas 8 - 8 - 8 - us
Refresh Reset Time From Self Refresh tRFS 600 — 600 — 600 — ns
Refresh Period tRER — 2 — 32 — 32 ms | 2048 cycle

NOTES: . (CHZ, oMz and twiz are defined as the time at which the output achieves the open circuit condition.

. tcLz. tovLz and tow are sampled under the condition of t1 = 5 ns and not 100% tested.

1

2

3. A write occurs during the overlap of low CE and low WE.

4. If the CE low transition occurs simultaneously with or latter from the WE low transition, the output buffers remain in high impedance state.
5

. In write cycle, OF or WE must disable output buffers prior 1o applying data to the device and at the end of write cycle data inputs must be foated prior to OE or WE
turming on output buffers.

o

. Transition time tT is measured between Y|y (min.) and VI, (max.).

=~

Afier power-up, pause for more than 100 us and execute at least 8 initialization cycles, preferably as 8 refresh cycles.

[l

2048 cycles of burst refresh or distributed automatic refresh must be executed within 15 us after seif refresh, in order to meet the refresh
specification of 32 ms and 2048 cycle.
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HM658512 Series
B TIMING WAVEFORMS T-46-23-25
* Read Cycle t
) RC
aF \ Tce )
CE ———L
S| tan r
Address -
ADto A18 Valid
—_ : <
WE A thcs OHC toea o
— toga
OE/RFSH Rl P
torz tonz }Q—-—’ tenz
Dout < Vaiid ) —
« Write Cycle " (GE High)
. tre
CE ﬂ tce -
r—-tﬁ— ~ taH d d
Address ‘—k
A0 to A18 Di -
WE ™~ twp 7T Toco
OE/RFSH o /‘z L S
Din —CE Vaid t
oLz
toz | towz twnz . ftow T
Dout
* Write Cycle® (OE Low)
) tac
cE — Sk
tas T Tan
Address DF—$<
A0 to A18 )
tew toH
W_E \t twe /l‘__—
OE/RFSH . -
tow T-}—* ton
oi <A
toz

" twHz
oo ————— KRRk

<S> Not valid
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HM658512 Series
 Automatic Refresh Cycle T_46_23—25
— A W trc tec R
CE 1P  Teap TP Trap
- T N =
* Self Refresh Cycle
—_ /r tRFD . tRFS "\
CE  trp ) tras |
OERFSH /AT h
* Read-Modify-Write Cycle
| trwe
e ~ tcg )ft_\
= P IS
o T  tan
Address Vaiig
AOto A18 trcs tew
w =T - RANSN
—_ )
OE/RFSH d
tone toea
Din
toLz tonz
4 tonz
cLz Lo
Dout Valld_[>

* Low V¢ Data Retention Characteristics Ta=0 to 70°C. This characteristic is guaranteed only for LV-version.

Item Symbol Min. Typ. Max. Unit  Test Conditions
Ve for data retention VpRr 4.0 — 5.5 v
Self refresh current Iccpr 50 nA Vee=40V

CE = Ve -0.2V
OE/RFSH =< 0.2 V
Vin >0V

100 uA Vec =55V
CE = Ve -0.2V
OFE/RFSH < 0.2V

Vin =0V
Refresh setup time tgs 0 ns
Operation recovery time tFR 5 ms
G HITACHI

Hitachi America, Ltd. » Hitachi Plaza e 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 401




HITACHT/ LOGIC/ARRAYS/MEM S51E D ®N 4u49L203 0018207 934 EMHITE
HM658512 Series T—46-23-25

* Low V¢ Data Retention Timing Waveform

Data retention mode

o8v

tRED |

tep H trs 1
GE/AFSA FAS
24V P R N

- E/AFSH <02V "\

08v
{Automatic Refresh)

| PR .1 rFs_ |(Read/Write)

e

Notes: 1. tR (rise time), tg (fall time) of power supply voltage must be smaller than 0.05 V/ms.
2. Keep CE 2 V¢ -0.2 V during data retention mode.
3. Regarding trrp, trp tEas and tgps, refer to AC characteristics.

G HITACHI
402 Hitachi America, Ltd. e Hitachi Plaza 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 # (415) 589-8300




