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HM6709SH Series Preliminary

65,536-words x 4-Bit High Speed Static Random Access Memory -46-23- ®

W FEATURES
* 65,536-words x 4 bit organization
¢ Directly TTL compatible input and output
¢ 0.8 um Hi-BiCMOS process
* +5V single supply
* Completely static memory
* No clock or timing strobe
» Low power dissipation (DC) operating: 400mW typ (CP-28DN)
* Super fast access time: 10/12ns (max)
HM6709SH Series
B ORDERING INFORMATION
Type No. Organ- Access Time Package
ization NC [ 1 A 28 [ Vee
HMG6709SH-10 10 ns 300 mil 28 pin A 2 27 [ A
HM6709SH-12 | 64kxd 12ns Plastic SOJ
with OF (CP-28DN) g 26 [ Ay
A ] 4 25 [ 1 A
H PIN DESCRIPTION A3 ] 5 24 1 A
Pin N F— A, ] 8 23 [ Ay
1n Name unction A5 E 7 22 : A10
Ap-Al5 Address Input A ] 8 21 [ne
1/01-1/04 Data Input/Output ALl 9 20 I NC
WE Write Enable Ag [] 10 19 [ vo,
Cs Chip Select A O n 18 [ vo,
OE Qutput Enable cs ] 12 17 110
v — OE ] i3 16 o,
s roun Vves ] 14 15 [ WE
NC Not Connect
(Top View)
H BLOCK DIAGRAM
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A7 o——r —OVss
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HMG6709SH Series
T-46-23-10
B TRUTHTABLE -
Input
— — — Output Mode Ve Current Ref. Cycle
CS WE OE
H X X HighZ Not Selected ISB, ISB1 ~
L H H High Z Output Disable icc, Iccl -
L H L Data In Read Icc, Icci Read Cycle (1), (2), (3)
L L H Data In Write Icc. Icci Write Cycle (1), (2), (3), (4)
L L L Data In Write Icc, Icci Write Cycle (5), (6)
81 ABSOLUTE MAXIMUM RATING
Item Symbol Rating Unit
Supply Voltage! vee -0.5t0+7.0 N
Voltage on any pin relative to VS§ Vi -0.5 o Ve +0.5 v
Power Dissipation Pt 1.0 w
Operating Temperature Range Tppr 010 +70 °C
Storage Temperature Range (with bias) Tstg (bias) —-10to +85 °C
Storage Temperature Range Tstg —55t0 +125 °C
Note: 1. With respect to VSS.
8 RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta £ 70°C)
Item Symbol Min. Typ Max. Unit
Supply Vol vce 4.5 5.0 5.5 v
upply Yoltage Vss 00 0.0 0.0 v
X Hich Vol VIH 2.2 — vee +0.5 A\
nput High Voltage VIL 00 — 08 v
Note: 1, Pulse width 10 ns, DC: -0.5V
# DC AND OPERATING CHARACTERISTICS (VCC = 5.0V £ 10%, V§S = 0V, Ta = 0°C to +70°C)
-10 -12
Item Symbol Test Conditions Unit
Min. | Typ. | Max. { Min. | Typ. | Max,
Input Leakage Ll voe=5.5V, VIN=0Vto Vee| - - 2 - - 2 HA
Output Leakage Lot CS=ViHorOE= Vi, WE=VIL
Current Lo VIo =0V to VCC - - 10 - - 10 WA
Operating Power lec TS = VIL, 10 = 0mA - e | w00]| - |6 [100] ma
Supply Current
Average Operating Icci 15ns cycle, Iyo = 0mA - o] so]| - [wof|1s]| ma
Current
Standby Power IsB CS=VH, VIN =VIHorVIL | - - 40 - - 40 mA
Supply C
upply Current ISBi CS2vec=02v _ _ 30 _ a 30 A
VIN<02Vor VIN2 Vee =02V "
Output Low Voltage VoL IoL = 8mA ~ - 04 - - 04 v
Output High Voltage VOH IOH = 4mA 24 - - 24 - - \Y
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HM6709SH Series
B AC CHARACTERISTICS (VcC =5V £ 10%, TA = 0°C to +70°C, unless otherwise noted.) T'46—23-1 0
¢ Read Cycle
-10 -12
Item Symbol Unit
Min. Max. Min. Max.
Read Cycle Time tRC 10 - 12 - ns
Address Access Time tAA - 10 - 12 ns
Chip Select Access Time 1ACS - 10 - 12 ns
Chip Selection to Output in Low Z wzl2 3 - 4 - ns
Output Enable to Qutput Valid tOE - 5 - 6 ns
Output Enable to Output in Low Z toLz!2 0 - 0 - ns
Chip Deselection to Output in High Z tHz!:2 0 5 0 S ns
Output Hold from Address Change tOH 3 - 4 - 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
-10 -12
Item Symbol Unit
Min Max. Min Max.
Write Cycle Time twel 11 - 12 - ns
Chip Selection to End of Write ICW 8 - 9 - ns
Address Valid to End of Write AW 10 - 11 - ns
Address Setup Time tAS 0 - 0 ~ ns
Write Pulse Width twp 8 - 9 - ns
Write Recovery Time tWR 0 - 0 - ns
Data Valid to End of Write tDW 6 - 6 - ns
Data Hold Time tDH 0 - 0 - ns
Write Enable to Output in High Z twz23 0 5 0 6 ns
Output Disable to Output in High Z toHz23 0 6 ] 6 ns
Output Active from End of Write tow23 4 - 4 - 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 in + 200 mV from steady state voltage with specified loading in load (B).
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HM6709SH Series
T-46-23-10
« Capacitance
Item Symbol Max. Unit Test Condition
Input Capacitance Cin! 6 pF VIN =0V
Input/Output Capacitance Cyo! 10 pF Vo =0V

W AC CHARACTERISTICS (VcC =5V 1 10%, Ta = to 70°C)

Test Conditions
¢ Input pulse levels: Vss to 3.0V ¢ |nput rise and fall times: 4ns
¢ Input timing reference levels: 1.5V ¢ Qutput reference levels: 1.5V

s Output Load: See figure

Output Load (B)

Output load (A) {for trz, tiz, torz, torz, twz, & tow)

+5V +5V

480Q 480Q
Output Qutput
255Q 30pF* 2550 SpF*

Note: * Including scope and jig capacitance
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HM6709SH Series
W READ CYCLE (1)1 T-46-23-10
Address >£ X
& OOy (77777777777
NN\ W77 77777777
Data Out High Impedance Q Data Valid ><><> -
® READ CYCLE (2)1,2.3
Address

AKXK

tom ton
Data Out Previous Data Valid Data Valid X

Notes: 1. WE = ViH
2.CS=VIL
3.0E=ViL

B READ CYCLE (3)1,2.3

tre

e— -

cs EE——— —_—
N /]
t

« s He
ey Z
Data Out : Data Valid W
High Impedance

} Notes: 1. WE = VI
|

2.0E=VQL o
3. Address valid prior to or coincident with CS transition low.
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HM6709SH Series
T-46-23-10
W WRITE CYCLE (1)1 (OE = H, WE Controlled)
- twe .
Address X X
tow -
cs ARRRRRRARRE t NS
-t tAs AW . > . tWR
—_ L twe .
WE RN Fd

tow ton
Data In Data Valid m

High Impedance

Data Out

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

B WRITE CYCLE (2)1 (OF = H, TS Controlled)

Address )2 ;(
i
NN\ S— 77/ /S SV,

Data In Data Valid m

High Impedance

Data Out

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp).
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HM6E709SH Series

® WRITE CYCLE (3):2 (OE = Clocked, WE Controlled) T-46-23-10

- twe

Address X }< |

= g PARARNNNY
s MOOUOWENWLK : AL

:—tAS——> . W = W
WE wP

- tOHf] \\ /] toLz [
Data Out High Impedance
- oW | tp
[ _ — High Impedance

Oataln  —EITRE0ENCE XX~ Data vaid 3

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

B WRITE TIMING WAVEFORM (4)1:2 (OE = Clocked CS Controlled)

twe

Address y X
oe LYK PANNNNNNN

(9]
w

Y

7 [

N y
N

taw - twr -
twp 1

SNNNK 77777777

Data In —>XK Data Valid A —

Data Out High Impedance

=
m

Notes: 1. A write occurs during the overlap of a low C5 and a low WE (twp).
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HM6709SH Series
B WRITE CYCLE (5)1:2:3:4 (OE = L, WE Controlled) T-46-23-10
< twe _
Address >( )(
tew .
s OO _ 1/
- AW -
— tas je— e [ _twa
" RK F i
twz | B tow ton
e L
. tow 4th
Data In High Impedance 0{ Data Valid >M 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 CS is 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)1:2:34 (OE = L, CS Controlled)

- twe .
Address )( X
_ tAS |a—m B tow .
cs \; } %

- taw .
—_ typ (1 e MR,
ZNAARANNRNANR ¥ 777

<V
Data Out i 77\ High Impedance
tow ton

Data In High Impedance < —— : >

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