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HM6709A Series — Preliminary

65536-Word x 4-Bit High Speed Static RAM t-YH6- 23" 10

B FEATURES
* 65536-words x 4 bit organization
* Fully TTL compatible input and output
1.0um Hi-BiCMOS process
+ 5V single supply
Completely static memory
No clock or timing strobe required
¢ Low power dissipation
Operating: 450mW (typ.)
¢ Super fast

Access time: 15/20/25 ns (max.)
OE access time: 7/10/10ns (max.) “

B ORDERING INFORMATION

(DP-28N)

Type No. Access Time Package (CP-28DN)
HM6709AP-15 15ns 300 mil 28 pin
HMG6709AP-20 20ns Plastic DIP 8 PIN ARRANGEMENT
HM6709AP-25 25ns (DP-28N)
HM6709AJP-15 15ns 300 mil 28 pin N
HM6709AJP-20 20ms Plastic SO chj ¢ 28| ] vee
HM6709AJP-25 25ns (CP-28DN) O 2 27 ] A5
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I B PIN DESCRIPTION
o1 Pin Name Function
— I
g g—-—ﬁ p /Iﬂ Ag-Ays Address Input
! N 1/04-1/04 Data Input/QOutput
WE Write Enable |
CS Chip Select |
OE Output Enable
Vss Ground
Voo Power Supply
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HM6709A Series
W ABSOLUTE MAXIMUM RATINGS T-46’23_1 0
Item Symbol Rating Unit
Terminal Voltage to Vg5 Pin Vt 0.5t +7.0 \4
Power Dissipation Py 1.0 w
Operating Temperature Range Toor Oto +70 °C
Storage Temperature Range (with bias) Tstpvias) -10to +85 °C
Storage Temperature Range T -55t0 +125 °C
B RECOMMENDED DC OPERATING CONDITIONS (0°C =< T, < 70°C)
Item Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 \'
Supply Volta
upply Yoltage Vss 0.0 0.0 0.0 v
Input High Voltage Vi 22 — 6.0 v
Input Low Voltage Vi* -3.0 — 0.8 v
*Pulse width: 15ns, DC: -0.5V
B FUNCTION TABLE
[ OE WE Mode Ve Current /O Pin Ref. Cycle
H HorL | HorL Not Selected Isg, Isg) High Z —
L H H Output Disabled Ice, Ices High Z —
L L H Read Iccs Icca Data Out Read Cycle (1) (2) 3)
L H L Write Icc, Icci Data In Write Cycle (1) 2) 3) @)
L L ' L Ice, Iccy Data In Write Cycle (5) (6)

H DC AND OPERATING CHARACTERISTICS (V=50 V+10%, Ta=0to +70°C)

Item Symbol Test Conditions HMGT09A-15 |HM6709A-20/25), .,
Min. |Typ. |Max. [Min. {Typ. [Max.

Input Leakage Current |ILI| V=55V, Vin=0VtoVec | — | — 2 — | — 2 | pA
§=VIH or ﬁ=V1H,

Output Leakage Current [ILol WE=Vp — | =110 ] —]1—1]10 [pA
VI0=0V 1o Vo

Operating Power Supply Current | Iec [CS=Vy, Ijo=0 mA — | —1{100] — | — [ 100 [mA

Average Operating Current Iccy min. cycle, Duty: 100% — | — K0} — | — | 120 ImA

Isg |CS=Viy, VIN=Vig or VIL — | —130]—]—130 [mA

Standby Power Supply Current Isgi |CS=Vee-02V —|—|10 = —1]10 mA
VIN =0.2Vor Vm ZVCc—O.2V

Output Low Voltage VoL |loL=8 mA — | —[04}] — | —]04]V

Output High Voltage Vol IOH=—.4 mA 24| — - (24 — -— v

B CAPACITANCE (Ta=25°C, f=1MHz)

Item Symbol Max. Unit Test Condition
Input Capacitance CinY 6 pF ViN=0V
Output Capacitance Cpol 10 pF Vyo=0Vv

NOTES: 1. This parameter is sampled and not 100% tested.
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HMGE709A Series
B AC CHARACTERISTICS (Voo=5 V+10%, Ta=0 to +70°C, unless otherwise noted.) T-46-23-10
* Read Cycle
Item Symbol HMG6709A-15 | HM6709A-20 | HMG6709A-25 Unit
Min. | Max. | Min. | Max. | Min. | Max.
Read Cycle Time fRC 15 — 20 — 25 — ns
Address Access Time taa — 15 — 20 — 25 ns
Chip Select Access Time tACs — 15 — 20 - 25 ns
Chip Selection to Qutput in Low Z 71 2) 4 — 4 — 4 - ns
Output Enable to Output Vatid o 0 7 0 10 0 10 ns
Output Enable to Output in Low Z torz2| 0 — 0 - 0 — ns
Chip Deselection to Output in High Z tyz ) 2 0 6 0 8 0 10 ns
Output Hold from Address Change toH 4 — 5 — 5 — ns
NOTES: 1. This parameter is sampled and not 100% tested.
2. Transition is measured =200 mV from steady state voltage with specified loading in Load(B).
* Write Cycle
Jtem Symbol HMG6709A-15 HMG6709A-20 HM6709A-25 Unit
Min. Max. Min. Max. Min. Max.
Write Cycle Time tycl 15 — 20 — 25 — ns
Chip Selection to End of Write tcw 10 ~ 15 — 20 — ns
Address Valid to End of Write tAw 10 — 15 — 20 — ns
Address Setup Time tag 0 — 0 — 0 — ns
Write Pulse Width twp 10 — 15 — 20 — ns
Write Recovery Time twR 0 — 0 - 0 - ns
Data Valid to End of Write tpw 8 — 10 — 12 — ns
Data Hold Time DY 0 — 0 — 0 — ns
Write Enable to Output in High Z | tyz2)» 3 0 6 0 8 0 10 ns
Output Disable to Qutput in High Z {touz2- )1 0 6 0 8 0 10 ns
Output Active from End of Write tow?): ) 0 _ 0 — 0 — ns

NOTES: 1. All write cycle timings 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 +200 mV from steady state voltage with specified loading in Load(B).

B AC TEST CONDITIONS

¢ Input pulse levels: Vggt0 3.0 V ¢ [nput rise and fall times: 4ns
¢ Input timing reference levels: 1.5 V ¢ Qutput reference levels: 2.5 V
¢ Output Load: See figure
+5V +5V
Dout $ 4800 Dout 3 4800
2550 1__T30pF° 2550 ,/; pF*
Output Load B
Output Load A (for tyz, t .z, tonz, torz» twz & tow)

*Including scope and jig capacitance.
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HM6709A Series
8 TIMING WAVEFORM )
‘ « Read Cycle (1) (1) T-46-23-10
| - tre _
Address X X
- tM o
NN \t W LAY
f togoe - o
7V 4
RN v
< tacs o > tonz -
- Lz N Ltz .
Data Out High Impedance < Data Valid )(X)—
* Read Cycle (2) (1@ ®)
-« tre -
Address X X
- taa o . ton
B toH - o
DataOut  Previous Data Valid }OOO(;I( Data Valid )( Y
* Read Cycle (3) () ) )
@ - tre o
\\ //
» tacs -l otz
-z
Data Valid
Data Out High Impedance =
NOTES: 1.WE = Viu
2.CS = ViL.
3.0E = ViL.

4. Address valid prior to or coincident with CS transition low.
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HM6709A Serles
* Write Cycle (1) (OF = H, WE Controlled) 1_46—23;‘ 0
-t tWC o
Address X X
- tew -
s\ NN oy
- t -
1S o = < WR
VTE g \ - twp(1) -
RN t X

ton

Datain X XXXXXXXXXXXXXXX
High Impedance
Data Out

* Write Cycle (2) (OE = H, TS Controlled)

twe

Address )E t t X
s , i
NN 777777/,

tow toH
Datain X OXOOOOOXOXXXXX Data Valig m

High Impedance

Data Out
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HM6709A Series

* Write Cycle (3) (OE = Clocked, WE Controlled) 1-46-23-10

twe

Address X

/A | TR
- cw ‘
G5 NNNONOUUNNINNNR s ALY
< t _
- tas > o _ twp
WE < N twe(1) -,
N g
|_toHz(2) toLz(2
Data Out High Impedance
- tow ol tDH o
Data In High Impedance (XX High Impedanc
* Write Cycle (4) (OE = Clocked, TS Controlled)
twe

Address X X
oE s e SR

a < tAS q; tew i/
NN —. ’W//////

Data In XXX Data Valid XX

High Impedance

Data Out
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HM6709A Series
= | o= T-46-23-10
* Write Cycle (5) (OE = L, WE Controlled)
- twe _
Address * X
< tew
cs N 3 WA,
taw _
WE aste—> - twp_(1) € WA,
SR i'd
twhz | @ on ton
DataOut _DDDODDDIIDIDDD DD > eecEnces : -
< fow | loH
Data In High Impedance X vatavaid N (5) High Impedance
* Write Cycle (6) (OE = L, CS Controlled)
ot twe o
Address Y *
tAs
Py - tew -,
CS \L >
< taw _
< WR
—_— twp (1) o
1Lz |l wz_
Data Qut @ High Impedance
- tow [ foH

High |

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

2. During this period, 1/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 CS is low transition occurs after the WE low transition, output remain in a high impedance state.

5. If CS 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 afier the OE transition, output remain in
high impedance state.
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