H M 6709 Se ries — Preliminary

65536-Word x 4-Bit High Speed Static RAM (with OE)
B FEATURES
* Super Fast
Access Time, . ... e S .. .20/25ns (max.)
* Fast OE
AccesSTIMO .. v viiriiiriinnrneannaanns 10ns (max.)
¢ Low Power Dissipation ........... Cererreren s 350mW (typ.)
¢ +5V Single Supply
¢ Completely Static Memory
No Clock or Timing Strobe Required

¢ Balanced Read and Write Cycle Time ,
o Fully TTL Compatible Input and Output - PIN ARRANGEMENT
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HM6709 Series

W ABSOLUTE MAXIMUM RATINGS T-46-23-10
Item Symbol Rating Unit
Terminal Voltage to Vgg Pin Ve -0.5t0 +7.0 v
Power Dissipation Py 1.0 w
Operating Temperature Range Topr Oto +70 °C
Storage Temperature Range (with bias) Tsigbias) -10to +85 °C
Storage Temperature Range Tstg -55to +125 °C
B RECOMMENDED DC OPERATING CONDITIONS (0°C = T, = 70°C)
Item Symbol Min. Typ. Max Unit
7 R Y R
Input High Voltage Vi 2.2 — 6.0 Vv
Input Low Voltage ViL* -3.0 — 0.8 \Y
*Pulse width: 20ns, DC: -0.5V
M TRUTH TABLE
[ OE WE Mode Ve Current I/O Pin Ref. Cycle
H HorL | HorL.| Not Selected Isp, Isp) High Z -
L H H Output Disabled Icos It High Z -
L L H "~ Read Ice Icct Data Out Read Cycle (1) (2) (3)
L H L Write Ice, Icct Data In Write Cycle (1) (2) (3) (4)
L L L Ice, Iect Data In _Write Cycle (5) (6)
B DC AND OPERATING CHARACTERISTICS (Voc = 5V + 10%, T, = 0°C to 70°C)
Ttem Symbol Test Condition Min. | Typ. | Max. | Unit
Input Leakage Current gl | Vee = 5.5V, Viy = Vgs to Vee — | = 2 | pA
Output Leakage Current ol Slslo_=vgls§l;00$(:: Vi, WE = Vi, - — 10 | A
Operating Power Supply Current Icc |CS = ViL, Iyo = OmA — — 100 | mA
Average Operating Current Icc; | Min. Cycle, Duty: 100%, Iy = OmA — — 120 | mA
' Isg | CS = Vi Vin = Vigor Vi, — | = [ 3 | mA
Standby Power Supply Current CS = -
’ P Issi Si,—s‘:ffv gr'l:/vm = Voo - 0.2V — | - | 10| mA
Output Low Voltage Vo | IoL = 8mA - - 0.4 v
Output High Voltage Vou | Iog = -4mA 24 — — v

B AC TEST CONDITIONS

* Input Pulse Levels: Vgg to 3.0V
 Input and Output Reference Levels: 1.5V

¢ Input Rise and Fall Time: 4ns
* Qutput Load: See Figure

+bV

Dout 480ﬂ

>

i iSOpF'

Output Load A

25510

35V

Dout 4801

[ ——

2550 %;_,l5 pF*

Output Load B
(for tyz, trz: tonz, torz, twz & tow)

*Including scope and jig capacitance,
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B CAPACITANCE (T, = 25°C, f = 1.0MHz)

T TU LY W

Ttem Symbol Test Conditions Min. Typ. Max. Unit
Input Capacitance - Ciy Vi = 0V — - 6 pF
Input/Output Capacitance Cro Vyo =0V — — i0 pF
NOTE: This parametér Is sampled and not 100% tested.
IR AC CHARACTERISTICS (Voo = 5V & 10%, T, = 0°C to 70°C, unless otherwise noted.)
¢ Read Cycle
HM67091P-20 HMG6709]P-25 .
] Item Symbol i, Max. | Min. ~Max. Unit | Notes
Read Cycle Time trc 20 — 25 — ns —
Address Access Time taa - 20 — 25 ns —
Chip Select Access Time tacs — 20 - 25 ns —
Chip Selection to Output in Low Z tz | O - 0 - ns 1,2
Output Enable to Output Valid tog 0 10 0 10 ns —
Output Enable to Qutput in Low Z toLz 0 - 0 — ns 1,2
Chip Deselection to Qutput in High Z thz. 0 8 0 10 ns 1,2
Output Hold from Address Change tou 5 - 5 — ns -
NOTES: 1. This parameter is sampled and not 100% tested,
2. Transition is measured +200mV from steady state voltage with specified loading is Load B.
* Write Cycle
HM6709JP-20 | HMG6709IP-25 ) ,
Item Symﬁol Min, | Max. | Min. | Mox. Unit | Notes
Write Cycle Time _ twe 20 — 25 — 08 1
Chip Selection to End of Write tow 5 - - 20 — ns —
Address Setup Time tas 0 — 0 — ns -
Address Valid to End of Write taw 15 - 20 — ns —_
Write Pulse Width twp 15 — 20 - ns —
Write Recovery Time twr 3 - 3 — ns —
Write to Output in High Z twz 0 8 0 10 ns 2,3
Data Valid to End of Write tbw 12 — 15 — ns —
Data Hold Time thu 0 - 0 — ns —
~ Output Disable to Output in High Z tonz 0 8 0 10 ns 2,3
Output Active from End of Write tow 0 — 0 — ns 2,3

NOTES: 1. All write cycle timingé are referenced from the last valid address to the first transitioning address,
2. This parameter is sampled and not 100% tested.
3. Transition is measured 4:200mV from steady state voltage with specified loading in Load B.



M TIMING WAVEFORM
¢ Read Cycle (1) (1)

irc

T-46-23-10
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tonz
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Data Out

Data Valid

High lmpedénce

+ Read Cycle (2) W (2®)

< tre
Address >(
, e taa toH l
ton |
DataQut  Previous Data Valid ) Data Valid X X
¢ Read Cycle (3) M4
—_ tac
CS
tacs - tenz
tcLz _
: Data Valid

Data Out High Impedance
NOTES: 1. WE =V

2.CS =V

3.0E =V

4. Address valid prior to or coincident with CS transition low.



HM6709 Series

o Write Cycle (1) (OE = H, WE Controlled) T-46-23-10

Address X X
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e Write Cycle (2) (OE = H, CS Controlled)
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« Write Cycle (3) (OE = Clocked, WE Controlled)
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o Write Cycle (4) (OE = Clocked, CS Controlled)
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HM6709 Serles

* Write Cycle (§) (OE = L, WE Controlled) T-46-23-10
twe o
Address | ' X
' tow .
5 3 | A7
taw -
— ] tAS 7 tWP 4] ><_tLV_FL,.
" NN i'd
~twhz | (2 tou
\ ~ High Impedance |- ».
DataOut DI PPPIPPPPPPP>D t t o
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I o ' High | d
Data in High Impedance <X Data Valid /(5) on mpecance
« Write Cycle (6) (OE = L, CS Controlled)
< twe -
Address X , | X
bre
—_— tcw -
cs RN X
e taw -
— twp_(1) ,_*“M"" 7
NN AN AL
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Data Out K 4 b
tow _oH
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Id =
oh g <K omavain_ FXXXKXKKX

NOTES: 1. A write occurs during the overlap (twp) of a low CS and a low WE.

2. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not
be applied.

3. Output data is the same phase of write data of this write cycle,

4, If the TS is low transition occurs after the WE low transition, output remain in a high impedance state,

5. IfCS is low during this period, /O pins are in the output state, Then, the data input signals of opposite phase to the
outputs must not be applied to them.

6. If CS low transition occurs simultaneously with the OE high transition or after the OF transition, output remain in
high impedance state,
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