HM6708SH/HM6709SH Series —RpNYe

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

Features Pin Arrangement
* 65,536 words x 4 bits organization HM6708SH Series
* Fully compatible with TTL input and output
+ 0.8 pm Hi-BiCMOS process \_/
* +5 V single power supply A0 11 24 :I Ve
+ Completely static memory: No clock or timing A1 2 23[] At5
strobe required A2 [3 22|11 A14
* Low power dissipation (DC) operating: 400 mW A3 |j 4 211 A13
typ A4 [s 20[] A12
* Super fast access time: 10/12 ns max A5 (s 19] A1
As (7 18[1 A10
Ordering Information A7 [s 171 1701
Access As 19 16111/02
Type No. time Package A9 g 10 1501 1/03
cs L] 11 14[11/04
HM6708SHJP-10 10ns  300-mil 24-pin Vgs L] 12 131 WE
plastic SOJ (CP-24D)
HM6709SHJP-10 10ns  300-mil 28-pin
plastic SOJ (CP-28DN) HM6709SH Series
HM6709SHJP-12 12 ns
-/
NC [ 1 28[ ] Ve
A0 []2 27[] A15
. o A1 []3 261 A14
Pin Description A2 4 257 A13
A3 []s 24| A12
Pin name Function
A4 6 23[1 A11
AO-A15 Address input A5 [7 22 A10
As 8 21 [ NC
WO1-1/04 Data input/output A7 g 20 NC
: A8 []10 19[11/01
WE Write enable
A9 [On 18] 1702
TS Chip select CS 12 17[J 1703
OE [J13 16{11/04
OE (for HM&709SH only) Output enable Ves [] 14 151 WE
Vss Ground (Top View)
Vee Power supply
NC No connection

www.DataSheet4U.com



HM6708SH/HM6709SH Series

Block Diagram
A9 o—— ¥ —o Vee
A8 o————1 % - —o Vss
A7 o——F q
Ago——— 4| How Memory Matrix
A5 o—— [ Decoder 256 21024
Ado P
Ado———5] ||
A2 XZ i | 1
Vo1 o ' Input ] Column IO —
voz e ‘ Data Column Decoder
O3 o Control
104 o111 RRRRRREA
L
A13A12A11A10A14A15 AD Al
ok = =
OE"° = >
[ ™
Note: 1. HM6709SH only
Function Table (HM6708SH)
Input
CS WE Mode 1O pin Vg current Reference cycle
H X Notselected  HighZ Isa, lsg1 —
L H Read Data out lcc: lcct Read cycle (2), (3)
L L Write Data in lee: loct Write cycle (1), (2}
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HM

6708SH/HM6709SH Series

Function Table (HM6709SH)

Input

CS WE OE Mode /O pin Vg current Reference cycle

H X X Not selected High Z s lsg1 —

L H H Output disable  High Z lee lect —

L H L Read Data out lees leey Read cycle (1), (2), (3)
L L H Write Data in lees leet Write cycle (1), (2), (3), (4)
L L L Write Datain lee loo 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 V¢ 0510 Vg + 0.5 v
Power dissipation Pr 1.0 w
Operating temperature range Topr 0to +70 °C
Storage temperature range (with bias) Tsig (Bias) -10to +85 °C
Storage temperature range Tstg -55 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 Vee 45 5.0 5.5 \
Vss 0.0 0.0 0.0 Y
Input high voltage ViH 22 — Vee + 05 \
Input low voltage Vi ~3.0" — 0.8 v

Note: 1. Pulse width 10 ns, DC: 0.5V
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HM6708SH/HM6709SH Series

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

HM6708SH/HM6709SH
-10 -12

Parameter Symbol Min Typ'! Max Min Typ'! Max Unit Test conditions

Input ieakage current 1] - - 2 - - 2 HA Voo =55V, Viy=0Vto
Vee

Output leakage current Hiol — — 10 — — 10 pA TS=VyorBE-Vy, WE=
V“_, V|/o =0Vto VCC

Operating power supply  Igc — 60 100 — 60 100 mA CS=V_ljp=0mA

current

Average operating current Igcy — 130 180 — 120 175 mA Min.cycle, lyo=0mA

Standby power supply Isa — — 40 - — 40 mA TS=V Vin=Vorv,

current

Isg1 - - 0 — — 30 mA TS2 Vee—02V,Viy <

0.2Vor VIN 2 Vcc -0.2V

QOutput low veitage VoL — — 04 — — 04 V lg=8mA

QOutput high voltage Vou 24 — — 24 — — V lgy=—4mA

Note: 1. Typical limits are: Vg = 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 capacitancs Cyo' 10 pF Vig=0V

Note: 1. This parameter is sampled and is not 100% tested.
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HM6708SH/HM6709SH Series

AC Characteristics (Vcc =5 V £ 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: 1.5 V + Qutput reference levels: 1.5V

* Output load: See figure

+5V +5V
480Q 480Q
Output Output
O O t
2550 -1—30 pF * 255Q -JZSPF‘ ) _
| . *including
scope and jig

- ot capacitance

QOutput Load A QOutput Load B

(for thz tiz, touz torz, twz& tow)

Read Cycle

HM6708SH/HM6709SH

-10 -12
Parameter Symbol Min Max Min Max Unit
Read cycle time tre 10 —_ 12 — ns
Address access time tan — 10 — 12 ns
Chip select access time tacs — 10 — 12 ns
Chip selection to output in low Z t 21 "2 3 — 3 -— ns
Output enable to output valid tog™3 — 5 — 6 ns
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HM6708SH/HM6709SH Series

Read Cycle (cont)

HM6708SH/HM6709SH

-10 -12
Parameter Symbol Min Max Min Max Unit
Output enable to output in low Z toz12% 0 — 0 — ns
Chip deselection to outputin highZ ~ t,,71:"2 0 5 0 5 ns
QOutput 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 wR 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 twz 2 "3 0 5 0 6 ns
Output disable to outputin highZ o723, 0 6 0 6 ns
Output active from end of write tow 2 3 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 HM6709SH.
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HM6708SH/HM6709SH Series

Timing Waveforms

Read Cycle 1
L tRe >
Address X X
Lt taa -
SANNNNNNN S w1
—tor—> L fon,|
NN\ A
~———tacs: - L "—tH;oriz-
Data Out i I:1p_e;;1tcl-ez B < Data Valid X
Note: 1. WE=V|y

Read Cycle 2

-l

- trc

Address X X

— toH—» <—loH—>

Data Out Previous Data Valid ><><><X Data Valid ><><

Notes: 1. WE =V
2. CS= ViL
3. OE=V)_
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HM6708SH/HM6709SH Series

Read Cycle 3

" tRC >
CS 5\ ]/

> tHz

- tacs »
Data Out >< Data Valid
High Impedance

Notes: 1. WE:VlH
2. GE = V'L
3. Address valid prior to or coincident with CS transition low.

Write Cycle 1 (OE = H, WE controlled)

o twe
Address X ' X

icw -

o SO YT

-l

- *q

WE S\\\S‘\ we 7 |
Data In XXXXXXXMtE:a Valid ><><><>

High Impedance

Py

l'\“

Data Qut

Note: 1. A write occurs during the overlap of a low CS and a low WE (typ).
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HMé6708SH/HM6709SH Series

Write Cycle 2 (OE = H, CS controlled)

Address X= | — ;(
_ AS tew ;/
SN\ e 2///// 1/,
Data In XXXXXXX)I& DI::ta Valid ><><><>

Data Out High impedance

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

Write Cycle 3 (OE = clocked, WE controlled)

twe -

oo K X
= /I AN
NN 1L
i} T — = -

te——— tpw

Data In High Impedance <><>< Data Valid >(><>ﬂ'mda“°°

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

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

1oH
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HM6708SH/HM6709SH Series

Write Cycle 4 (OE = clocked, CS controlled)

- twc o

/SN /A RN

tas tow ———— |
55 £
- tAw le WR

|« twp ———

= \\\\\\\\\ " A/
— tow ol \DH
Data In ><><X Data Valid XW
Data Out High Impedance

Notes: 1. A write occurs during the overlap of a iow 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 a high impedance state.

Write Cycle 5 (OE = L, WE controlled)

- twc -

% N\ N\ A\ ) AN

tas [* taw » _ wR
— <_| \ twp !
WE \ ‘ 7 — tOH

t 2 tow
NN N N N NN High Impedance *3
RO T 777777 o I(
o tpw i ‘4
High Impedance <X Data Vaiid \, High Impedance

Va

Data In

-l
+

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

2. During this pericd, /0O pins are output state so that the input signals of opposite phase
to the outputs must not be applied.

3. OQutput data is the same phase of write data of this write cycle.

4. if CS is low during this period, IO pins are in the output state. Then, thie daia input

signals of opposite phase to the outputs must not be applied to them.

Notes:
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HM6708SH/HM6709SH Series

Write Cycle 6 (OE = L, CS controlled)

- twe

P
—

Address X

X

tas

o

- tcw
&5 \

/
/ tWR

1t -
1

IS,

SSANANVAN

Data Out 2 High Impedance
toH
< tpW ——>1 -
High Impedance
Data In gh Imp O( Data Valid X><><><><>

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.
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