HM6708SH/HM6709SH Series —

65,536-words x 4-bits High Speed Static Random Access Memory

Features

65,536 words X 4 bits organization

Fully compatible with TTL input and output

0.8 pm Hi-BiCMOS process

+5 V single power supply

* Completely static memory: No clock or timing
strobe required

* Low power dissipation (DC) operating: 400 mW
typ

* Super fast access time: 10/12 ns max

Ordering Information
Access

Type No. time Package
HM6708SHJP-10 10ns  300-mil 24-pin

plastic SOJ (CP-24D)
HM6708SHJP-12 12 ns
HM6709SHJP-10 10ns  300-mil 28-pin

plastic SOJ (CP-28DN)
HM6709SHJP-12 12 ns
Pin Description
Pin name Function
A0-A15 Address input
1HO1-1/04 Data input/output
WE Write enable
CSs Chip select
OE (for HM6709SH only) Output enable
Vss Ground
Vee Power supply
NC No connection

TTL1/O
Pin Arrangement
HM6708SH Series
a1~ 2a0v,
A1 [z 23[] A15
A2 []3 22|11 A14
A3 4 21 [ a13
A4 s 20{] A12
As (e 1901 A1
A6 7 18} ] A0
A7 []s 17 1/01
A8 [9 16 ]1/02
A9 [ 10 151 1/03
cs []11 1411704
ves [ 12 131 WE
(Top View)
HM6709SH Series
N1 281 Ve
A0 []2 27[] A15
A1[]3 26 1 A14
A2 [4 251 A13
A3 [s 241 A12
A4 e 2311 A11
As []7 2211 A10
A6 s 211 NC
A7 Ce 20[] NC
A8 []10 19(1 /01
A9 [ 11 18] 1/02
cs 12 17111/03
OE [ 13 16 11/04
Vgs [ 14 15[ WE
(Top View)




HM6708SH/HM6709SH Series

Block Diagram

A9 o——
AB o———
A7 0————]
AB o————
A5 0——
Ado—
Ado——"H
A2 o0———

Row Memory Matrix
Decoder 256 %1024

MM HMHHMH

VOl o T Column /10O

input
Vo2 o Data Column Decoder

S| EeaRa

A13A12A11A10A14A15 AD A1

ol |

zﬂz%&e I

Note: 1. HM6709SH only

Function Table (HM6708SH)

input

cs WE Mode IO pin Vg current Reference cycle
H X Notselected  HighZ lsg, lsa1 —

L H Read Data out lec oot Read cycle (2), (3)
L L Write Data in lees I Wrrite cycle (1), (2)




HM

6708SH/HM6709SH Series

Function Table (HM6709SH)

Input

CS WE OE Mode /O pin Ve current Reference cycle

H X Not selected High Z lsg. lsg1 —

L H H Output disable  High Z leer lect -

L H L Read Data out lces lecs Read cycle (1), (2), (3)
L L H Write Data in Iees oot Write cycle (1), (2), (3), (4)
L L L Write Datain lees loet Write cycle (5), (6)
Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage with respect to Vgg pin Vee 0510 +7.0 v
Terminal voltage with respect to Vgg pin Vr -05t0 Ve +0.5 v
Power dissipation Pr 1.0 w
Operating temperature range Topr O0to +70 °C
Storage temperature range (with bias) Tstg (Bias) -10to +85 °C
Storage temperature range Tstg -56 to +125 °C

For the AC and DC specifications shown in these tables, the devices were tested with a minimum

transverse air flow exceeding 500 linear feet per minute.

Recommended DC Operating Conditions (0°C< Ta £ 70°C)

Parameter Symbol Min Typ Max Unit
Supply voltage Veo 45 5.0 55 v
Vs 0.0 0.0 0.0 v
Input high voltage VIH 22 —_— Vee +0.5 v
Input low voltage ViL ~3.0" - 0.8 v

Note:

1. Pulse width 10 ns, DC: 0.5V



HM6708SH/HM6709SH Series

DC Characteristics (Voo = 5.0 V+10%, Ta=0to0 +70°C)

HM6708SH/HM6709SH
-10 -12
Parameter Symbol Min Typ't Max Min Typ'! Max Unit Test conditions
Input leakage current Jil - - 2 - — 2 MA Vee=55V,Vy=0Vto
Veo
Output {eakage current fiLol — — 10 — — 10 pA CS=V,orOE=V,;,WE=
V“_, Vuo =0Vto VCC
Operating power supply  lec -— B0 100 — 60 100 mA C8S=V_,lo=0mA
current
Average operating current gy — 130 180 — 120 175 mA Min.cycle, lyjo=0mA
Standby power supply Isg — — 40 — — 40 mA CS=V, Vn=ViorV,
current
IsB1 —_— — 30 — — 30 mA T82Vee—02V,Vy<
02VorVyyzVes-02V
Output low voltage VoL — - 04 - — 04 V | =8mA
Output high voltage Vo 24 — — 24 — — V  lgy=-4mA

Note: 1. Typical limits are: Vo = 5.0 V, Ta = 25°C, and specified loading.

Capacitance (Ta = 25°C, f = 1 MHz)

Parameter Symbol Max Unit Test condition
Input capacitance Cin™ 6 pF Vin=0V
Output capacitance Cyo"! 10 pF Vio=0V

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



HM6708SH/HM6709SH Series

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

Test Conditions
* Input pulse levels: Vgg to 3.0 V * Input rise and fall times: 4 ns
+ Input timing reference levels: 1.5 V » Output reference levels: 1.5V

* QOutput load: See figure

+5V +5V
480Q 4800
Output Output
O l O * j_
2550 = 30pF* 255Q SpF* o
* including
I scope and jig
capacitance
reza
Output Load A QOutput Load B

(for thz, tL2, tonz torz, twz& tow)

Read Cycle

HM6708SH/HM6709SH

-10 -12
Parameter Symbol Min Max Min Max Unit
Read cycle time tac 10 — 12 — ns
Address access time taa - 10 — 12 ns
Chip select access time tacs — 10 — 12 ns
Chip selection to output in low Z 12’12 3 - 3 _ ns
Output enable to output valid tog3 — 5 - 6 ns




HM6708SH/HM6709SH Series

Read Cycle (cont)

HM6708SH/HM6709SH

-10 -12
Parameter Symbol Min Max Min Max Unit
Output enable to output in low Z toz?23 0 — 0 — ns
Chip deselection to output inhighZ  tyz'1. "2 0 5 0 5 ns
Output hold from address change ton 3 — 3 — ns

Notes: 1. This parameter is sampled and is not 100% tested.
2. Transition is measured +200 mV from steady state voltage with specified loading in Load (B).
3. These parameters are for HM6709SH.

Write Cycle

HM6708SH/HM6709SH

-10 -12
Parameter Symbol Min Max Min Max Unit
Write cycle time twe ! | 10 — 12 - ns
Chip selection to end of write tow 8 — 9 — ns
Address valid to end of write taw 10 — 11 —_— ns
Address setup time tas 0 — 0 — ns
Write pulse width twp 8 — 9 —_ ns
Write recovery time twRr 0 — 0 — ns
Data valid to end of write tow 6 — 6 —_ ns
Data hold time toH 0 — 0 — ns
Write enable to output in high Z tyz 2 3 0 5 0 6 ns
Output disable to outputinhighZ  tgyz2"34 0 6 0 6 ns
Qutput active from end of write tow 23 3 — 3 — 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 is not 100% tested.
3. Transition is measured £200 mV from steady state voltage with loading specified in Load (B).
4. These parameters are for HM8709SH.



HM6708SH/HM6709SH Series

Timing Waveforms

N | 77777
L

Note: 1. WE=V|4

Read Cycle 2

-t trc
Address X %
< t
< t OH > AA tOH_.

DataOut  Previous Data Valid ><>< Data Valid ><><

Notes: 1. WE=Vyy
2. C8=Vy
3. OE=V




HM6708SH/HM6709SH Series

Read Cycle 3
{=Te} >
cs 5\ 7(
la———tacs tHz
—— tLZ —]
Data Qut >< Data Valid
High Impedance

Notes: 1. WE=V|y
2. EE = V"_
3. Address valid prior to or coincident with CS transition low.

Write Cycle 1 (OE=H, WE controlled)

e twe
Address % ' X

SN\ 77/ 77744/

e "4 -

S -
Data In XXXXXXXM E::a Valid ><><><>

High Impedance

Data Out

Note: 1. A write occurs during the overlap of a low C5 and a low WE (typ).




HM6708SH/HM6709SH Series

Write Cycle 2 (OE = H, CS controlled)

Y

twe

Address X X

tAS

tcw >
cs 4

t

N7
I s G e

Data Out High Impedance

el

Note: 1. A write occurs during the overiap of a low TS and a low WE (typ).

Write Cycle 3 (OE = clocked, WE controlled)

twe

D X

= /7§ PARRNNY
I tew
NN 777777

"1

_ e X
R\ S 2
tonz 2
Data Out -—_j High impedanco

t
re——— tpw OH

Data In et — XX amvair Y X )Hiahimpedance

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

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

[ //




HM6708SH/HM6709SH Series

Write Cycle 4 (OE = clocked, CS controlled)

Address

oy

twe

Y

X

X

/LN /K

AN

tas oW ———»
cs £
- taw ” - twh
twp
AN 1/
— tow ol DH
Data n XXX v YOO——
Data Out High Impedance

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

Write Cycle 5 (OE = L, WE controlled)

Address

Data Qut

Data In

High Impedance

- twe
X X
l« t
% W\ \ N\ \K - KNS
tas [* taw » _twR
WE l{ : " /) ! o— toH
'wz | 2 tow
NN N N N NN High Impedance
VAV AV AV . Lton

<X Data Valid

‘4
\, High Impedance

/

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp).
2. During this period, /O 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. if C8S is low during this period, VO pins are in the output state. Then, the data input
signals of opposite phase to the outputs must not be applied to them.




HM6708SH/HM6709SH Series

Write Cycle 6 (OE =L, CS controlled)

B twe -
Address X X
tAs o i
® \ ]! twR
= tAW ” >l >
= \\\N\\X—_ "7/,
Data Out ' 2 High Impedance
I‘— tpw —--tD—H—-p

High Impedance
Data In g b <>|< Data Valid >@<><><><>

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




