DATA SHEET

SEPTEMBER 1988

HM 65231

2K x 8 CMOS
DUAL PORT RAM

« HIGH SPEED, FASTACCESS TIME :
COMMERCIAL : 80 ns max
INDUSTRIAL : 100 ns max
MILITARY: 120 ns max
« STANDBY CURRENT: 3 mA »
« OPERATING SUPPLY CURRENT : 60 mA max
« BATTERY BACK UP OPERATION :
2V DATA RETENTION

» ONE SEPARATE ADDRESS/DATA PORT,
ONE MULTIPLEXED ADDRESS/DATA PORT

. 3 PROGRAMMABLE ARBITRATION
MODES ON CHIP

. INT AND BUSY OUTPUTS

. FULLY STATIC OPERATION

. TTL COMPATIBLE INPUT/OUTPUT

« SINGLE 5V+/-10% POWER SUPPLY

DESCRIPTION

The HM65231isa CMOS 2K x 8 high-speed Dual Port
Static RAM. This state of the art technology used to
fabricate it, combined with innovative circuit design
techniques provides high speed access times
together with excellent iow power performance.

The HM 65231 provides two ports with controls,

address and /0. Port X is compatible with general
purpose buses with separate address and data; PortY
is directly compatible with a CPU providing multiplexed
address and data. It is then possible to interconnect a
CPU (type 8088 or 6809) or a microcontroller (type
8051) with a general purpose bus or a local bus
without additional _logic. Due to input buffers with
gated inputs,the CE control pin permits the respective
port to go into a standby mode when not selected
(CE high).

Three programmable arbitration modes are
available to resolve any contention with the maximum

of efficiency. This allows the interconnection of two
buses using READY signals or a bus with a READY

signal to a bus without wait state capability (8051).

in both cases, the access arbitration is totally
software transparent.

The third mode is a general purpose mode based
on a software controlled flag.

Depending upon the praogrammed mode, the
memory locations 7FE and 7FF are defined as

standard memory words or as two 8-bit flag registers.

It is then possible to implement up to
16 concurrent communication channels with error
free handshaking.

Two internal interrupt request flags are provided.

Each flag is set orreset when memory locations 7FE or
7FF are accessed.
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HM 65231

FUNCTIONAL DIAGRAM
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HM 65231

PIN DEFINITION . TRUTHTABLE
CEX : Port Xiis selected when CEX=0 —
ALEY : Port Y address latch enable_ CE | RD | WR |MRE MODE
CEY_ Port Y is selected when CEY=0
w&x lvﬁ%Y : Port Xang Eorterite strobe 11X} X | 1 |Standby
: Port X and Port Y read strobe i
INTX, INTY : Port X and Port Y interrupt request 0| 0] 1 | % Memoryread operation
controlled by memory locations o] 1 0 | t [Memory write operation
TFE/TFF ; i
BUSYX Inmode 1 and mode 2,when enabled 1 X 0 0 |Mode register programming
(CEX=0),this output is low if the Port
X access_must be delayed. When MODE REGISTER
disabled (CEX=1),this outputis high. The internal 5-bit mode register MRO... MR4 can be
in mode 3, this output always written either from DQX (0 : 4) or ADY (0 : 4) according
R reproduces SSF state. to the SSX/SSY value, SSX/SSY =VCC: Port X, SSX/
BUSYY In mode 1, this output has the same SSY=VSS: Port Y (see figure 7).
mgtéog).than BUSYX (not used in Regardless of the arbitration mode, the mode register
In mode 3, this output always has to the programmed prior to the first memory
reproduces SSF state access.
MRE . Theinternal mode registeris selected The mode register is a write only register.
when MRE=0
SSX/SSY : The mode register is programmed ARBITRATION
from Port X (resp Port Y) when SSX/ The memory array cannot be accessed
SSY=VSS (resp SSX/SSY=VSS) simultaneously from the two ports. To aliow correct
RESET : Afterthe power-on,the internal mode memory access, 3 programmed modes are provided
‘fst?l'gﬁrsr:#? ct?\?e%'?;t:eigp?{ RESET (2 bits of the mode register are used to define the
: itrati .
AX (0 : 10) Port X address bus current arbitration mode)
DQX (0:7) : Port Xinput/output bus Mode 1 : Asynchronous mode
ADY (0 :7) EortYmuItlpIexed address and data If, during a memory access, the other port makes
us ' ’ ' :
. . : t, this new request must be delayed until
AY (8:10) : PortYnon multipiexed address bus g reques W Ie
SYNC : Clock input to synchronize the Dual the present operation is completed.
Port RAM when in mode 2. May be
directly connected to 8088 system
clock
VCC . Power
VSS : Ground
NC No Connection
| MR7 | MR6 | MRS [ MR4 [ MR3 [ MR2 [ MR1 MRO | 00 : not valid
01 :mode 1
) D 1 0:mode 2
Don't care 11:mode 3
*Mode 1:
- 0:BUSY output shows the beginning of a
memory access
- 1 : BUSY output shows the end of a memory
access
* Mode 2 ormode 3:
— don't care
- O : (TFE/7FF) : set-reset flag registers
- 1 : (7FE/7FF) : standard words
* Mode 3 initialization
— 0 : the memory is switched to Port Y
— 1 :the memory is switched to Port X
Figure 1. Mode Register Definition R4
>4
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in asynchronous mode, the BUSY output indicates
either the beginning or the end of a memory access
according to the mode, see fig. 2.

CE =
RD or WR i\
BUSY U

Dotted line : BUSY output shows the end of memory access.
Sold line : BUSY output shows the beginning of memoryaccess|

Figure 2. BUSY output when in mode 1

i

Mode 2 : SYNCHRONOUS mode

This feature allows direct interconnection of a bus
having READY signal (8088 or similar) on Port X to
another without wait state capability (8051 or similar).
Operating conditions are in fig. 3.

8051 clock (MHz)

|
I
I
i
. . i
5 6 7 8
8088 clock (MHz)

Figure 3. Relation between 8051/8088
system clock when in mode 2

INTY
SET JRESET]

e
@ wB)
&

{‘ FrT ] «

Figure 4. Interrupts set and reset

‘}

CEBD

N8 @

— writing to memory location 7FF from Port Y sets INTX

- reading memory location 7FFfrom Port Xresets INTX

- reading location 7FF from Port Y or writing to it from
Port X does not change the state of INTX

—the same method is used to set or reset INTY.
That is writing 7FE from Port X and reading it from Port
Y.

b) One bit of the mode register programs the memory
locations 7FE and 7FF to be standard memory
waords or 8 bit flag registers:

~ when “standard words” are selected, the locations
behave as normal RAM.

- when “flag register” is selected, reading one of the
locations clears all the bits. Writing to it, sets the bits
for which the corresponding data bit is 1, otherwise
the bit remains unchanged (see figure 5).

XXXXXXXK
(Reset fiags)

(logical OR)

[OO00[100T]
(logical OR)
[CIIFRELIO5N

No effective setting ;
INTY has been set at the previous step

Figure 5. Flag registers option
(ex.: memory location 7 FEH)

Mode 3 : Software controlled switch

Aninternalflag SSF (Side Select Flag) is usedtodefine
which port is able to access the memory

~ when a port is selected, a write operation from this
port to the memory location 7FE or 7FF (both may be
used by each port) switches the memory to the
opposite port.

—-the initial value of SSF is programmed in the
mode register. Port Xis selected by MR4 =1 and Port
Y by MR4=0.

INTERRUPT REQUEST

a) Two internal interrupt request flags are provided,

INTX for Port X, INTY for Port Y. The flags are set or
reset when the memory location 7FF or 7FE are
accessed (see figure 4).

7-22

* Warning:

When a wirite access is done to one of these “flag
registers”. The data has to be stable from the
beginning to the end of the write cycle.

O o /S

WRx _—

Data UNKN X Data in Valid UNKN
- Write |

cycle
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HM 65231

The arbitration mechanism also applies to interrupt So,the corresponding interrupt output may be used as
flag access; thus avoiding contention. However,when a memory request signal to the other processors.
the third mode is used with “standard word", In this mode, the BUSY pin reproduces the state of SSF.
it is possible to set the interrupt flag from an This feature can be used to inform the processor
unvalidated port by carring out a dummy write to 7FF whether or not it has control of the memory. It is then
from Port Y or 7FE from Port X. the responsibility of the designer to avoid contention.
ABSOLUTE MAXIMUM RATINGS

Supply voltage (VCC-GND) - 0.3V*to 7V

Input or output voltage applied: GND - 0.3V* to VCC + 0.3V
Storage temperature: - 65 °C to 150 °C

*— 1V pulse width 50 ns.

OPERATING RANGE Operating Voltage Operating Temperature
Military - 2 5V+10% ~55°Cto+125°C
Industrial - 9 5V+10% -40°Cto+ 85°C
Commercial - 5 5V 10% 0°Cto+ 70°C

ELECTRICAL CHARACTERISTICS

DC PARAMETERS

SYMBOL PARAMETER -5 -9 -2 [ Unit | Value
ICCSB (1) Standby supply current 6 8 10| mA | max
ICCSB1 2) Standby supply current 100 | 350 | 1000 | uA max
ICCOP (3) Average operating supply current 60 65 70| mA | max
ICC 4) Power supply current 60 65 70| mA | max
(5) 8 10. 15| mA | max

/0 (6) Input/output leakage current +1 +1 +2 | pA max
ViL (7) Input low voltage 0.8 0.8 0.8 \'/ max
ViH (7) Input high voltage 2.2 2.2 22 \'2 min
VOL (8) Output low voltage 0.4 0.4 04| V max
VOH (8) Output high voltage 2.4 2.4 2.4 Vv min
Cl (9) Input capacitance 8 8 8| pF max
CO 9) Input/output capacitance 108 10 10| pF max

Note 1: CEX=VIH, CEY=VIH, MRE=VIH, ALE=0, IOUT=0.

Note 2 : CEX=VCC-0.3V, CEY=VCC - 0.3V, MRE=VCC - 0.3V, ALE=0, IOUT=0.

Note 3 : ICCOP with a duty cycle = 100%, VI=VCC or GND, lifio=0, f=1 MHz
typical derating="5 mA/MHz.

Note 4 : CEX=VIL or CEY=VIL, IOUT=0
addresses and data inputs level=VCC or GND, RDX or WRX=0 or RDY or WRY=0.

Note 5: CEX=VIL or CEY=VIL, IOUT=0 - -
addresses and data inputs level=VCC or GND, RDX and WRX= 1 and RDY and WRY=1.

Note 6: VCC=5.5V,VIN=GND to VCC.

Note 7 : VIH max=VCC+ 0.3 V;VIL min=-0.3Vor—1V pulse width 50 ns.
Note 8: IOL=3.2 mA; IOH=-1 mA.

Note 9: This parameter is sampled and not 100 % tested, TA=25°C,f=1 MHz.

=2 MHS
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HM 65231

MODE 1: ASYNCHRONOUS MODE

AC PARAMETERS

AC test Conditions : o \VCC=5V:10% e Output load: 1 TTL gate and CL=100 pf
® |nput pulse levels: 0 to 3.0V (including scope and jig)
e References levels: 1.5V ® Input rise and fall times: 10 ns

MODE 1: READ CYCLE

SYMBOL PARAMETER -5 -9 -2 | Unit | Value
TAVEL 3) Address set up time 0 0 o] ns min
TAVRL “4) Address set up time 0 0 Q ns min
TELBUH (1) (3) BUSY high after CE low 65 70 70 ns max
(2) (3) 125 | 130 | 130 | ns | max
TRLBUH (1) (4) BUSY high after RD low 65 70 70 ns max
(2) (4) 125 | 130 | 135 ns max
TBUHQX (1) BUSY high to output active 25 30 35 ns min
(2) -45 | -60 | =75 ns max
TBUHQV (1) Data valid after BUSY high 75 80 95 ns max
2) -45 | -25 | =15 ns min_
TBUHEH (1) CE high after BUSY high 45 60 75 ns min
(2) ) 0 0 0 ns min
TBUHRH (1) RD high after BUSY high 451 60| 75| ns | min
2) o] 0 0| ns min
TEHBUH (5) BUSY high after CE high 30 35 35 ns max
TRHBUL (6) BUSY low after RD high 35 40 40 ns max
TEHAX (5) Address hold time 0 0 0 ns min
TRHAX (6) Address hold time 0 0 0 ns min
7 TEHQZ (5) Chip setect disable time 25 30 35 ns max
TRHQZ (6) RD high to output in HZ 25 30 35 ns max
TAVLL Address set up to ALE 15 20 25 ns min
TLLAX Address hold time 10 15 20 ns min
TEHBUHC (1) (5) BUSY high after CE high 25 30 35 ns max
2) (5) when contention 95 | 120 | 145 ns max
TRHBUHC (1) (6) BUSY high after RD high 45 50 50 ns max
(2) (6) when contention 95 120 | 145 ns max
TLLRL ALE to RD low 10 151 20 ns | min
Note 1: Mode 1 with “beginning” option Note 3: _R_B tow prior to CE Note 5 : CE high prior to RD
Note 2: Mode 1 with “end” option Note 4 : CE low prior to RD Note 6 : RD high prior to CE

e VHS
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HM 65231

MODE 1: READ CYCLE

TIMING DIAGRAM OF READ OPERATION FROM PORT X WITHOUT CONTENTION

ADDRESS X X
CEX — |
_TAVEL n %TEHAX
RDX N 7
- TAVRL S 4 TRHAX
e Y e i S
N
- TEEOH =~~~ "~ IB0A
T H i
Dax |RBb, unX DATA OUTVALID
~TBUHOX <= TEHGZ
- TBUHQV TRHQZ

TIMING DIAGRAM OF READ OPERATION FROM PORT Y WITHOUT CONTENTION

CEY

N A
TEHQZ
ALEY
aoy ——X ADDRESS nknown K DATA OUTVALID S——
JAVLL ;
ROV
\ Y/
N 74
R, = TBU TRHOZ
BUSYY pd A
TRLBUH | TBOHAX ReeuL| | TEHBUM
TELBUH - TBUHQV -
= TBUHEH -

72 s MHS
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HM 65231

MODE 1: ASYNCHRONOUS MODE

AC PARAMETERS
AC test Conditions : e VCC=5VE10% ® Qutput load: 1 TTL gate and CL=100 pf
e Input pulse levels: 0 to 3.0V (including scope and jig)
® References levels: 1.5V ® Input rise and fall times: 10 ns
MODE 1: WRITE CYCLE
SYMBOL PARAMETER -5 -9 -2 | Unit | Value
TAVEL (3) Address set up time 0 0 0 ns min
TAVWL 4) Address set up time 0 4] 0 ns min
TELBUH (1) (3) BUSY high after CE low 65 70 70 ns max
(2) (3) 130 | 140 | 140 ns max
TWLBUH (1) (4) BUSY high after WR low 65 | 70 70 | ns | max
(2) (4) 130 | 140 { 140 ns | max
TBUHEH (1) CE high after BUSY high 20 30 35 ns min
2) 0 0 0 ns max
TBUHWH (1) WR high after BUSY high 20 30 35| ns | min
2) 0 0 0 ns min
TEHBUH (5) BUSY high after CE high 30 35 35 ns max
TWHBUL (8) BUSY low after WR high 25 30| 35| ns | max
TEHAX 5) Address hold time ns min
TWHAX  (6) Address hold time ns min
TEHDX (5) Data hold time 25 30 35 ns min
TWHDX  (6) Data hold time 15 15 15 ns min
TAVLL Address set up to ALE 15 20 25 ns min
7 TLLAX Address hold time 10 15 20 ns min
TEHBUHC (1) (5) BUSY high after CE high 25 30 35 ns max
(2) (5) when contention 95 | 120 | 145 ns max
TWHBUHC (1) (6) BUSY high after WR high 25 | 45| 50 | ns | max
(2) (6) when contention 95 | 120 | 145 ns max
TLLWL ALE to WR low 10 15 20 ns min
TDVEH (5) Input data valid to end of chip select 25 30 35 ns min
TDVWH ~ (5) Input data valid to end of write 20 30 30 ns min
Note 1: Made 1 with “beginning” option Note 3 : WR low prior to CE Note 5 : CE high prior to WR

Note 2 : Mode 1 with “end” option

Note 4 : CE low prior to WR

Note 6 : WR high prior to CE

7-26
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HM 65231

MODE 1: WRITE CYCLE

TIMING DIAGRAM OF WRITE OPERATION FROM PORT WITHOUT CONTENTION

ADDRESS Y X
o= N Y4
_TAVEL TEHAX
WRX \&\ /47
 TAVWL [ TWHAX
BUSY X e TBURWH e\ |TEHBUH P
~—TELBUH 4 ~ TBUHEH = :‘/_
Dax XX XX X X DATAINVALD X X X

WTDV{EH TWHOX v

TIMING DIAGRAM OF WRITE OPERATION FROM PORTY WITHOUT CONTENTION

CEY h
TDVEH TEHDX
/ N
ALEY
~
ADY—( AD >< DATA IN VALID —
L
WRY N Y4
TUWL TBUHWH - TWHDX|
BUSYY \___//
TWLBUH TWHBU
_ TELBUH | TBUHEH TEF

TIMING DIAGRAM OF READ OR WRITE OPERATION WITH CONTENTION (PORT X VALID FIRST)

RDX or WRX
TEX i \
BUSY X
TRHBUL ﬁEHBUH

TWHBUL Y
RDY or WRY Y74

CEY \\ /
BUSYY /V TBUHRH TRHBUL\TL
TRHBLHC, ‘TBUHWH | TWHBUL. TEHBUM

i TBUHEH !

a7 ws MHS
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HM 65231

MODE 2: SYNCHRONOUS MODE

AC PARAMETERS
AC test Conditions : e VCC=5VE10% e Qutput load: 1 TTL gate and CL=100 pf
® |Input pulse levels: 0to 3.0V (including scope and jig)
® References levels: 1.5V ® |nput rise and fall times: 10 ns
MODE 2: READ CYCLE
SYMBOL PARAMETER -5 | -9 | -2 | Unit |Value
T Period 80 100 | 120 ns min
TELLL CE set up to ALE 10 15| 20 | ns | min
TEHQZ 1) Chip select disable time 25 30 35 ns max
TRHQZ (2) RD high to output in HZ 25 30 35 ns max
TLLAX Address hold time 10 15 20 ns min
TAVLL Address set up time 15 20 25 ns min
TLLRL ALE to RD low 10 15| 20| ns | min
TEHBUH (1) BUSY high after CE high 30 35 | 35| ns | max
TRHBUH (2) BUSY high after RD high 45 50| 50| ns | max
TELOX  (3) CE low to output in fow Z 50 60| 70 { ns | min
TELQV (3) CE access time 80 100 | 120 ns max
TRLQX (4) RD low to output in low Z 50 60 70 ns min
TRLQV (4) RD access time 80 100 | 120 ns max
TBUHQX BUSY high to output active 25 30| 3| ns | min
TBUHQV Data valid after BUSY high 55 70 85 ns max
TBUHEH (1) CE high after BUSY high 55 70 85 ns min
TBUHRH (2) RD high after BUSY high 55 70| 85| ns | min
TCLEH (1) CE high delay 80 (100 | 120 | ns | min
TCLRH 2) RD high delay 80 100 | 120 ns min
TCLQV Port Y access time 80 100 | 120 ns max
Note 1: CE high prior to RD Note 3: RD low prior to CE
Note 2 : RD high prior to CE Note 4 : CE low prior to RD

e MHS
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HM 65231

MODE 2: READ CYCLE
TIMING DIAGRAM OF READ OPERATION FROM PORTY
SYNC | [ [ |
- TCLEH .
CEY TELLL %
f\
ALEY ToLQV TEHQZ
- KADDRES <u~x~.>k DATA OUTVALID r——
TAVLL TLLIAX' l TCLRH TRHQZ
RDY n' J_RLK A TEHBUH
BUSY X N
TCLBUL
- - ~TRHBUH
TIMING DIAGRAM WHEN A READ OPERATION IS COMPLETED FROM PORT X PRIOR
TO PORTY ACCESS D
sme [ ] [ [ ] [ 1
AEY O N N
CEX N 4
ANEANEANER N TEHQZ
R ¢ = " Rt S —
ADX NI N V%
TCLRH TRHQZ
BUSY X
ONKN) DATA OUT VALID —
Dax —p )
TELQV
TRLQV DATA VALIDATION
TIMING DIAGRAM WHEN A READ OPERATION IS NOT COMPLETED FROM PORT X PRIOR
TO PORTYACCESS
SYNC_I—BT’—L(._I L L
ALEY\ : : N m
\ : : N \\ — /]
RDX —
OO NN A
I TEORER
BUSY X N //
TCLBUL i - TBUHRH -
DQX i) unkn X DATA OUTVALID
< TBUHGX
TEHQZ

wn MHS
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HM 65231

MODE 2: SYNCHRONOUS MODE

AC PARAMETERS

AC test Conditions : e VCC=5VX10% e QOutput load: 1 TTL gate and CL=100 pf
® Input pulse levels: 0 to 3.0V (including scope and jig)
® References levels: 1.5V @ |nput rise and fall times: 10 ns

MODE 2: WRITE CYCLE

SYMBOL PARAMETER -5 -9 -2 | Unit | Value

T Period 80 100 | 120 ns min
TELLL CE set up to ALE 10 15| 20| ns | min
TLLAX Address hold time 10 15 20 ns min
TAVLL Address set up time 15 20 25 ns min
TLLWL ALE to WR low 10 15| 20| ns | min
TEHBUH (1) BUSY high after CE high 30 35| 35| ns | max
TWHBUH (2) BUSY high after WR high 25 45 | 50| ns | max
TCLBUL BUSY Low delay 50 50 | 55| ns | max
TCLEH (1) CE high delay 80 | 100 | 120 | ns | min
TCLWH (2) WR high delay 80 100 | 120 ns min
TBUHEH (1) CE high after BUSY high 55 70 85 ns min
TBUHWH (2) WR high after BUSY high 55 70| 85| ns | min
TDVCL Input data valid time 25 30 35 ns min
TDVEH 1) input data valid to end of chip select 25 30 35 ns min
TDVWH  (2) Input data valid to end of write 25 30 35 ns min
TCLDX Input data hold time 25 30 35 ns min
TEHDX 4 Input data hold time 25 30 35 ns min
TWHDX (2) Input data hold time 15 15 15 ns min

Note 1: CE high prior to WR
Note 2 : WR high priorto CE

7-30 M m

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



HM 65231

MODE 2: WRITE CYCLE
TIMING DIAGRAM OFwBrmE OPERATION FROM PORTY
SYNC | [ — |
_— TELLL | - TCLEH
N V%
TEHDX
AEY S\ ~-
ADY ADC %.,s)\( DATA IN VALID S—o
ML A |
WRY \k /7/
< Tw TOWH | o TWHDX
BUSY X a2
TCLBUL \}\ TWJﬁJH :
- - - | -
TIMING DIAGRAM WHEN A WRITE OPERATION IS COMPLETED FROM PORT X PRIOR
TO PORTY ACCESS B T R
SYNC _ | [ L [ I
AEY_/ AN N
CEX AN {
WRX NN N\ TCLEH |/—
BUSYX o TOLWH
DQX X pata INVALD XK
“TDVCL | TCLDX

TIMING DIAGRAM WHEN A WRITE OPERATION IS NOT COMPLETED FROM PORT X PRIOR
TO PORTY ACCESS

s e I e e O
P NI N N

. NN ¢ Y
WRX D NN N N — A
BUSY N /
X TCLBUL[N L | < TBUHWH -
bax iy X Koaminvaio X
" “TDVWH | TWHDX
‘TUVEHIV!TE-‘DX

s NHS
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HM 65231
MODE 3: SOFTWARE CONTROLLED SWITCH

AC PARAMETERS
AC test Conditions : e \VCC=5Vx10% e QOutput load: 1 TTL gate and CL=100 pf
® |nput pulse levels: 0 to 3.0V (including scope and jig)
® References levels: 1.5V ¢ Input rise and fall times: 10 ns
MODE 3: READ CYCLE
SYMBOL PARAMETER -5 -9 -2 | Unit | Value
TAVEL 3) Address set up time 0 0 0 ns min
TAVRL (2) Address set up time 0 0 0 ns min
TELEH (1) (3) CE pulse width 80 | 100 | 120 ns min
TRLRH (1) (4) RD pulse width 95 [ 100 | 100 ns mir.1_
TELQX ) CE low to active output 50 60 70 ns min
TRLOX  (2) RD low to active output : 50| 60| 70| ns | min
TELQV 1 CE access time 105 | 110 | 110 ns max
TRLQV 2) RD access time 105 | 110 | 110 ns max
TEHAX 3) Address hold time 0 0 0 ns min
TRHAX (4) Address hold time 0 0 0 ns min
TEHQZ  (3) CE disable time 25 | 30| 35| ns | max
TRHQZ  (4) RD disable time 25| 30| 35| ns | max
TAVLL Address set up to ALE 15 20 25 ns min
TLLAX Address hold time 10 15 20 ns min
TLLRL (2) ALE to RD low 10 15 20 ns min
Note 1: R__D low prior to E Note 3: CE high prior to RD
Note 2 : CE low prior to RD Note 4 : RD high prior to CE

732 na VHS

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



HM 65231

MODE 3: READ CYCLE
TIMING DIAGRAM OF READ OPERATION FROM PORT X

ADDRESS K XK
N %
o= DL TELER A rerax
RDX N %
Al | hs AT % TRHAX
DaX (rcnowndX DATA OUTVALID )
- TE'?%XLQX = | TEHQZ
- TELQY = - ~ TRHQZ

TIMING DIAGRAM OF A READ OPERATION FROM PORTY

CeY NN Y

aev,” N\
ADY " ADDRESS NN DATA OUTVALD  ——

TNLLV J’LLA)S;
///
< IRLQV

- TRLRH -

TEHQZ

g

TLLRL TRHQZ

wa VMHS
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HM 65231
MODE 3: SOFTWARE CONTROLLED SWITCH

AC PARAMETERS
AC test Conditions : e VCC=5V+10% e Output load: 1 TTL gate and CL=100 pf
® |nput puise levels: 0 to 3.0V (including scope and jig)
® References levels: 1.5V ® Input rise and fall times: 10 ns
MODE 3: WRITE CYCLE
SYMBOL PARAMETER -5 | -9 -2 | Unit | Value
TEHBUL  (3) BUSY low after CE high 85 90! 95| ns | max
TWHBUL (4) BUSY low after WR high 85 90 95 ns max
TEHBUH  (3) BUSY high after CE high 85 90 | 95 | ns [ max
TWHBUH (4) BUSY high after WR high 85 90 | 95 | ns | max
TAVEL 1) Address set up time 0 0 0 ns min
TAVWL 2) Address set up time 0 0 0 ns min
TELEH (1) (3) CE pulse width 80 100 | 120 ns min
TWIWH  (2) (4) WR pulse width 80 100 | 120 ns min
TDVEH 3) Input data valid to CE high 25 30 35 ns min
TDVWH  (4) Input data valid to WR high 25 30 35 ns min
TEHDX 3) Data hold time 25 30 35 ns min
TWHDX  (4) Data hold time 15 15 15 ns min
TEHAX 3) Address hold time 0 0 0 ns min
TWHAX  (4) Address hold time 0 0 0 ns min
TAVLL Address set up to ALE 15 | 20| 25| ns | min
TLLAX Address hold time 10 15 20 ns min
TLLWL ALE to WR low 10 15| 20| ns | min
Note 1: ﬁ—_D low prior to E Note 3: CE high prior to R—_D
Note 2 : CE low piiorto RD Note 4 : RD high priorto CE
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HM 65231

MODE 3: WRITE CYCLE
TIMING DIAGRAM OF WRITE OPERATION FROM PORT X

= B TELEH ,
=
mvee N 7
, i TWLWH
WRX N %
- TAWL _ - TWHAX
pax X X X DATA IN VALID X
TOVEH ! TEHDX__
~ TOVWH__ [ TWHDX

TIMING DIAGRAM OF A WRITE OPERATION FROM PORTY

CEv ANNNN\N 4
- TOVEH .
AEY N
ay————K__ADDRESS X DATA IN VALID 3
VL | TLLAX | L
WRY \\ \ J/
TLLWL TWIWH . TWHDX

TIMING DIAGRAM OF A WRITE OPERATION TO THE MEMORY LOCATIONS 7FF OR 7FE

ADDRESS  7FFor7FE . X

CEX (CEY) yd
WRX (WRY) )4
S = N

BUSY X (BUSY Y)  TeHBUL N
TWHBUL

BUSY Y (BUSY X) ya
TEHBUM
TWHBUH

==
7-35 T M'B

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



ALL MODES

AC PARAMETERS
AC test Conditions :

e VCC=5V*10%
¢ |nput pulse levels: 0 to 3.0V
® References levels: 1.5V

HM 65231

e Qutput load: 1 TTL gate and CL=100 pf
(including scope and jig)
e input rise and fall times: 10 ns

ALL MODES : READ AND WRITE CYCLES IN SEQUENCES

SYMBOL PARAMETER -5 -9 -2 | Unit | Value
TEHEL 1) (3) Delay between chip selections 10 15 20 ns min
TRHWL  (2) (4) Delay between a read and a write cycle 10 15 20 ns min
TWHWL  (2) (4) Delay between write cycles 10 15 20 ns min
TWHRL  (2) (4) Delay between a write and a read cycle 10 15 20 ns min
TRHRL (2) (4) Delay between read cycles 10 15 20 ns min
TIMING DIAGRAM OF READ AND WRITE CYCLES IN SEQUENCE FROM PORT X
CEX
et e |
BN N
TRHWL TRHAL,
WRX
TWHWL TWHRL
ALL MODES : INTERRUPT REQUEST
SYMBOL PARAMETER -5 -9 -2 | Unit | Value
TEHINTH (1) (3) INT high after CE high 40 45 50 ns max
(2) (3) 85 90 95 ns | max
TWHINTH (1) (4) INT high after WR high 40 45 50 ns max
(2) (4) 85 90 95 ns | max
7 TEHINTL (1) (3) INT low after CE high 40 45 50 ns max
(2) (3) 85 90 95 ns | max
TRHINTL (1) (4) INT low after RD high 40 45 50 ns max
(2) (4) 85 90 95 ns max
Note 1:Mode 1 and 2 Note 3 : CE high prior to RD or WR
Note 2: Mode 3 Note 4 : RD or WR high prior to CE
TIMING DIAGRAM FOR INTERRUPT REQUEST FOR ALL MODE
ADDRESS 7FF7FE) X ADDRESS 7FF(7FE) X
CEV CEX 4/ CEX (CEY) yd
WRY
WRY (WRX)|~ ROX (FDY) L/
INTX (INT 4 INTX (INTY) N
(INTY) S TEHINTL N\
HIN le——JRHINTL
| &)
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HM 65231

ORDERING INFORMATION
DEVICETYPE PACKAGE TEMPERATURE RANGE
HM1 -65231 -2 CERAMIC DIL -55°Cto+125°C
HM1 -65231 -8 CERAMIC DIL -55°Cto+125<C
HM1 -65231 -9 CERAMIC DIL -40°Cto+ 85°C
HM3 -656231 ~5 PLASTIC DIL 0°Cto+ 70°C
HM3 -65231 -9 PLASTIC DiL -40°Cto+ 85°C
HMS -65231 -5 PLASTIC LCC 68 PINS 0°Cto+ 70:C
—]— TEMPERATURE RANGE (- 2,-5,-8,~-9)
DEVICETITLE
PACKAGE (1, 3,4, S)

DATA RETENTION CHARACTERISTICS

TEST 65231 65231 65213
PARAMETER SYMBOL CONDITIONS -5 -9 -2 UNIT
min | max | min | max | min | max

VCC for data retention | VCCDR |CS=VCC 2 - 2 - 2 - \Y
VIN=0QVorVCC

Data retention current | ICCDR |VCC=2.0V. - 40 - 140 - 400 | uA
CS=VCC
VIN=0OVorVCC

Operating recovery

time TR TAVAV TAVAV TAVAV

TAVAV=read cycle time

| DATA RETENTION MODE
vce o o
45v [ a5V
VCCDR /
[o:)
ye
22V /2'2\’5( \ \ \
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