HMG6709A Series —~——| -

65536-word x 4-bit High Speed Static Random Access Memory I

Features | Pin Arrangement
» 65536-words x 4 bit organization :
+ Fully TTL compatible input and output S
e 1.0 um Hi-BiCMOS process NC L] 28 E'IVCC
* +5 V single supply AoL2 27 LIA1S
» Completely static memory Aal]3 26 JA14
No clock or timing strobe required A2l ]4 25 JA13
« Low power dissipation A3[]s 24[1A12
Operating: 400 mW typ A4{]s 23 1A11
» Super fast As[17 22 1A10
Address access time: 15/20 ns (max) Asls 21 _INGC
OE access time: 7/10 ns (max) A7[19 20 CINC
As[]10 19 [ 101
Ordering Information A9l 141 18[Jvo2
, : Csl]12 1703
Type No. Access time Package
ka9 OE[]13 16 (11104
HM6709AJP-15 15 ns 300-mil 28-pin Vss[]14 15[ JWE
plastic SOJ
HM6709AJP-20 20 ns {CP-28DN) (Top View)

Pin Description

Pin name ~ Function

AD - A1S Addraess input
o1 = 1¥O4 Data input/output
WE Write enable

CS Chip select

OE Output enable
Vgs Ground

Vee Power supply
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HMG6709A Series
Block Diagram
A2 o— 5
A3 &‘-—m || ‘ —o Vo
A4 O_—E i o Ves
A7 o— | ow .
M
AB o[ Decoder 556 Y1094 "
A9 o——— 3
A5 o— 5 |
A6 o—— 57 : :
1101 o———{3 nput Column /O =
o2 @ "B— Data Column Decoder
1103 © e Control % E‘i
L
1104 © uten ‘% }3 {i %‘ % %
A1UA11A12A13A14 A15 AQ At
cs l__
WE S D ?
OE o HDj [ 1
1 N
Function Table
[ WE OE Mode VO pin Vge current  Ref. cycle
H X X Not selected = High-Z Isp: IsB1 —
L H H Output disable  Migh-Z lcer loet —
L H L Read Data out lce: lec Read cycle (1), (2), (3)
L L H Write Data in lee ot Write cycle (1), (2), (3), (4)
L L L Write Data in lee leot Write cycle (5), (6)
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HM6709A Series

Absolute Maximum Rating

Parameter Symbol .Rating Unit
Terminal voltage to Vgg pin VT ~0.510 +7.0 v
Power dissipation Pt 1.0 W
Operating temperature range Topr Oto +70 °C
Storage temperature range (with bias) Tstg (Bias) —10 to +85 °C
Storage temperature range Tstg 5510 +125- °C
Recommended DC Operating Conditions (Ta = 0 to + 70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 5.5 v
Vgg 0.0 0.0 0.0 v
Input high voitage : ViH 2.2 — Vec+05 ¥V
Input low voltage ViL -3.0"1 — 0.8 "

Note: 1. Pulse width 15ns,DC:-0.5V



DC Characteristics (Voo = 5.0V £ 10%, Ta = 0 to +70°C)

HM6709A-15 "HM6709A-20
Parameter Symbol Min Typ Max Min Typ Max Unit Testconditions
input leakage iyl — — 2 — — 2 MA Voo =55YV,
current Vin=0Vto Vg
Output leakage Lol - - 10 - — 10 uyA C8=Vyor
current OE=Vy WE=V)
[ VVO =0Vio VCC
Operating power I - - 100 — - 100 mA CS=V_,|ljp=0mA
supply current |
Average operating Iggy — - 140 — — 120 mA - min. cycle, Duty : 100%,
current lyo =0 mA
Standby power Isg - — 3 — — 30 mA CS=Vy,
supply current Vin=Vjyor Vi
Isgq — — 10 — —_ 10 mA CSz2Vee-02V
Ving02Vor
VinzVge~-02V
Output low voitage Vg - — 04 -~ — 04 V loL =8 mA
Output high voltage Von 24 — - 24 - -V ioH=—4 mA
Capacitance (Ta = 25°C, f = 1 MHz)
Parameter Symbol Max Unit Test condition
Input capacitance Cin"1 6 pF Vin=0V
Input/output capacitance Cyo ! 10 pF Vig=0V

Note: 1. This parameter is sampled and not 100% tested.



AC Characteristics (Vee =5V £ 10%, Ta=0°C to +70°C, unless otherwise noted)
Test Conditions

« Input pulse levels: Vggto 3.0 V « Input rise and fall times: 4 ns
« Input timing reference levels: 1.5V » Output reference levels: [.5 VY
e Qutput load: See figures

+5V , +5V

Output Output
O

480Q j 480 Q
2550 éso pF * 2550 —5pF* o
| ' " including

scope and jig
capacitance

e oza
Output load A Qutput load B

(for thz. tiz. tomz . torz » twz &tow)

Read Cycle
HM6709A-15 HMG709A-20

Parameter Symbol Min Max Min Max Unit
Read cycle time : trc 15 — 20 — ns
Address access time ' taa — 15 — 20 ns
Chip select access time | tacs — 15 — 20 ns
Chip selection to output in low-Z | 4212 4 — 4 — ns
Qutput enabie to output valid toE 0 7 0 10 ns
Output enable to output in low-Z tozt2 0 — 0 — ns
Chip deselection to output in high-Z thiz1'? 0 6 0 8 ns
Output hold from address change toH 4 — 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
HM6709A-15 HMG709A-20

Parameter Symbol Min Max Min Max Unit
Write cycle time twe | 15 — 20 — ns
Chip selection to end of write tow 10 — 15 — ns
Address valid to end of write taw 10 — 15 — ns
Address setup time | _ ‘ tas 0 — 0 — ns
Write pulse width twp 0 — 15 — ns
Write recovery time twr 0 — 0 - ns
Data valid to end of write tow 8 — 10 —_ ns
Data hold time toH 0 — 0 — ns
Write enable to output in high-Z twz22 0 6 0 8 ns
Output disable to output in high-Z tonz 23 0 6 0 8 ns
Output active from end of write tow>3 0 — 0 — s

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).



Timing Waveforms

Read Cycle (1) *!

Data Qut — <

Address >q< | X
SANNNNNNY LAY
SN 7177711/

Data Valid X><>—

High Impedance

Note: 1. WE= VIH

Read Cycle (2) *1, *2.*3

- tRC

X

Address X

— toH—»

la— tOH—»

Data QOut Previous Data Valid ><

Data Valid ><><

Notes:




Read Cycle (3) *1, *2.*3

e tRe »

cs 5\ 7!
-~ tACS@ Hz

Data Out >< Data Valid }—
High Impedance
Notes: 1. WE=
2. OE=
3. Add ess valld prior to or coincident with CS transition low.

Write Cycle (1) *! (OE = H, WE Controlled)

Address

WE

Data Out
Note: 1.

o \\\\\\\\

.

- twe

X

X

.

AN

Py

X\\‘K

"1

F.

WR

/

i'4

tpH

e TN e

XXX2

High Impedance

A write occurs during the overlap of a low CS and a low WE (tyyp).




Write Cycle (2) *! (OE = H, CS Controlled)

- twe >
Address X X
PRSI tew | >
s X 7
taw -

™ NN 7777
e TN i KRS

Higﬁ Impedance

Data COut

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

Write Cycle (3) *1- *2 (OE = Clocked, WE Controlled)

|

twe »
Address * ><

f AN
" tcw
N 7777777,

t
tag AW

G LN N 2 B

toLz

2
R
W

v Ny

&l

v
&
F Y //
/

Ny Y

‘2
_tonz

L

Data Qut High Impedance

_tpH

-

Data In High Impedance <><>< Data Valid >K> <> High Impedance

Notes: 1. A write accurs during the overlap of a low CS and a low WE (twp).
2. During this period, /O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.

.

e—— tpw

\




HM6709A Series

Write Cycle (4) *1. *2 (OE = Clocked, CS Controlled)

— twe >

’Address x X
= /LN AN

tew »

as \ /

[ |

il >

Ny

twr

*1

SNk 7777777,

— t Oy ———

Data In ><><X Data Valid X)OH |

High Impedance

Data Out

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

2. If CS low transition occurs simultaneously with the OE high transition or after the OE
transition, output remain in high impedance state.
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Write Cycle (5) *1- *2. *3. *4 (OE = L, WE Controlled)

»l

ot ‘ twc »
Address X >k

N

e tcw
« TN 777777
WE ,j\\\‘% - J-; 3 +— toH

t 2 t

ow
NOONON N NN N High Impedance ‘ -3
baaow =77 77 7 7 tk
DH
f—tow—>—>

High Impedance High Impedance
Data In kil <>K Data Valid :> Skl

Notes: 1. A write occurs during the overlap of a low TS and a low WE (typ)-
2. During this period, IO pins are 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. It CSis low during this period, I/O pins are in the output state. Then, the data input
signals of opposite phase to the outputs must not be applied to them.




Write Cycle (6) *!: *2 (OE = L, CS Controlled)

B twe >
Address X X
tas
— \‘ tow - /
CS
\ / twr
_ . \ taw - =2 -
— -t twp ::///////
WE
WK ; ’
t Zfe— ..—..th
Data Out *2 High Impedance
+— tpw > 'DH -

High Impedan
ountn —— IR o OOCKD

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp).
2. It the TS low transition occurs after the WE low transition, output remain in a high
impedance state.




