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HM6716, HM6719 Series T YG-23-12

2048-word x 8-bit High Speed Hi-BiCMOS Static RAM (with OF)

2048-word x 9-bit High Speed Hi-BiCMOS Static RAM
HITACHI/ LOGIC/ARRAYS/MEM

Features Pin Arrangement
« Fast access time: 25/30 ns (max) HM6716 Series
« Low power dissipation (DC): 280 mW (1yp)
* +5 V single suppl Ny
. Complelgly st;:?c};nemory A7 1 24 L1 Vee
« No clock or timing strobe required As []2 23 []A8
« Fully TTL compatible input and output A5 []3 22 [] A9
Ad 4 21 [T WE
A3 []5 20 []OE
. . A2[s - 19 [J A0
Ordering Information A7 18 8
A0 [ 8 17 [J vos
Type No. Access time Package vo1 [ o 16 11 v07
HM6716P-25  25ns 300-mil vo2 Cj 10 15 [ 1106
24-pin yo3 O 11 14 [ /05
HM6716P-30 30 ns plastic DIP Vgs [ 12 13 [J V04
{DP-24NC)
HM6719P-25 25ns (Top view)
HM6719P-30 30ns HM6719 Series
A7 1 ~a b Vee
A6 [ 2 23 ] A8
A5 []3 22 [ A9
Ad 4 21 [JWE
A3[]s 20 [JCS
A2[]s6 19 [J A10
At O7 18 [J 08
Ao 8 17 [J vos
Vo1 [l 9 16 [ 1¥O7
o2 ] 10 15 [] VO6
o3 ] 11 14 [] 1105
Vg [ 12 13 1104
(Top view)
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HIT )
HMG6716, HM6719 Series ACHI/ LOGIC/ARRAYS/MERN
Block Diagram
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Truth Table (HM6716)
cs OE WE Mode Vee Current Pin Reference cycle
H HorL HorL Notselected lsg, lsB1 High Z —
L L H Read lee, lcct Dout Read cycle 1-3
L H L Write Icc. loet Din Write cycle 1
L L L Write lec, lect Din Write cycle 2
L H H Output disabled g, Iccy High Z -
Truth Table (HM6719)
(3 WE  Mode Ve current Pin Reference cycle
H Horl Not selected Isgs Isg HighZ —
L H Read Iee, lec Dout Read cycle 2, 3
L L Write Iec, Icca Din Write cycle 1
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HITACHI/ LOGIC/ARRAYS/MEN

HM6716, HM6719 Series

Absolute Maximum Ratings

Parameter Rating

Terminal voltage to Vgg pin Vr —0.510+7.0

Power dissipation Pt 1.0

QOperating temperature range Topr 0to +70

Storage temperature range Tstg -5510 +125

Storage temperature range (with bias) Tstg (bias) -10to +85

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ

Supply voltage Vee 45 5.0

Vss 0 0

Input high voltage ViH

Input low voltage v

Note: Pulse width: 20 ns, DC: 0.5V

DC Characteristics (Voo =5 V £ 10%, Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Test condition

input leakage current { — 2 pwA  Vgc=55V Viy=Vssto Voo

Output leakage current | lol 2 WA TE=Vy Vyo=VssioVee

Operating power supply current | C8=V|lip=0mA
: cc L lvo

Average operating current loey Min. cycle, duty: 100%, lyo0 =0 mA

Standby power supply current  lsp CS'= Vi

lSB1 CS2 Voo - 0.2V
Vins0.2 VorVy2Vee— 02V

Qutput low voltage VoL lgL =4 mA

Output high voitage VoH . oy =—1.0mA
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HM6716, HM6719 Series HITACHI/ LOGIC/ARRAYS/MEM
AC Test Conditions:

* Input pulse levels: Vggt03.0V

* Input and output reference levels: 1.5V
« Input rise and fall time: 4 ns

* Output load: see figure

+5V +5V
910Q 910 Q
Dout Dout
620 Q 30 pF* 620 Q 5 pF*
Qutput load (A) Output load (B)
(tchz s twhz, toLz, tow, tonz, and to2)
Note: Including scope and jig

Capacitance (Ta = 25°C, f = 1.0 MHz)

Parameter Symbol Test conditions Min Typ Max Unit
Input capacitance Cin "Vin=0V — — 6 pF
/O capacitance Cvo Vyo=0V — — 8 pF
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——— HITACHI/ LOGIC/ARRAYS/MEM

HM6716, HM6719 Series
AC Characteristics (Vo 5 V £ 10%, Ta=0to +70°C, unless otherwise noted.)
Read Cycle
HM6716-25 HME716-30
HM6719-25 HM6719-30
Parameter Symbol Min  Max Min Max Unit Notes
Read cycle time tac 25 — 30 — ns —
Address access time taa — 25 — 30 ns —
Chip select access time tacs — 25 — 30 ns —
Chip selection to output in low Z toz 0 —_ 0 —_ ns 2
Output enable to output valid toe 0 20 o] 20 ns 1
Output enable to output in low Z torz 0 — 0 — ns 1,2
Chip deselction to outputin highZ  tcy7 0 10 0 12 ns 2
Chip disable to output in high Z toHz 0 10 0 10 ns 1,2
Output hold from address change  toy 5 — 5 — ns —
Input voltage rise/fall time tr — 150 — 150 ns 3
Write Cycle
HM6716-25 HM6716-30
HM6719-25 HM6719-30
Parameter Symbol Min Max Min Max Unit Notes
Write cycle time " twe 25 — 30 — ns  —
Chip selection to end of write toew 20 — 25 — ns —
Address setup time tas 0 - 0 - ns —
Address valid to end of write taw 20 — 25 — ns —
Write pulse width twp 20 — 25 — ns —
Write recovery time twr 0 — 0 —_ ns —_
Output disable to output in high Z  toyz 0 10 0 10 ns 1.2
Write to output in high Z twHz 0 10 0 12 ns 2
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HMG6716, HM6719 Series HITACHI/ LOGIC/ARRAYS/MEM —
Write Cycle (cont)

HM6716-25 HM6716-30

HM6719-25 HM6719-30
Parameter Symbol Min  Max Min Max Unit Notes
Data valid to end of write tow 15 — 15 — ns —
Data hold time toH 5 —~ 5 - ns —
Output active from end of write  tgy 0 — 0 — ns 2

Note: 1. These parameters are for HM6716.

2. Transition is measured £200 mV from steady state voltage with load (B). These parameters are
sampled and not 100% tested.

3. Please contact your nearest Hitachi Sales Deptartment regarding specifications.

Timing Waveforms

Read Cycle 1

tre

Address >

}/’\A

_ X
AN | 477777
B
oot X e XX}

Note: WE is high for read cycle.
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HITACHI/ LOGIC/ARRAYS/MEMN

HM6716, HM6719 Series

Read Cycle 2

tre

»

>

Address >

taa

ton

B

P N}

>

K

Dout

Previous data valid >

Data valid l

Notes: 1. WE is high for read cycle.

2. Device is continously selected, CS = V..

Notes: 1. WE is high for read cycle.

3. OE = V..

3. 0E = V).
Read Cycle 3
—_ t

CS > RC > [———_

tacs < tcuz >

<« 2

Dout Data valid —

High impedance /

2. Address valid prior to or coincident with CS transition low.
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HM6716, HM6719 Series HITACHI/ LOGIC/ARRAYS/MEM
Write Cycle 1 '

twe

Address }a
/

-
Lot

= NNy 11/

B

WE >{tns taw - /
AR 7
4—‘0HZ—>\! 3 - toom 1 > High impedance
Dout 3N N N N\ VN i
177777 v —lou—w

Din Data valid />O<

Notes: 1. A write occurs during the overlap (twp) of a low CS and low WE.
2. twr is measured from the earlier of CS or WE going high to the end of writa cycle.
3. 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.
4. It the CS low transition occurs dimultaneously with the WE low transitions or after the
WE transition, output remains in a high impedance state.
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HITACHI/ LOGIC/ARRAYS/MEMN

HM6716, HM6719 Series

Write Cycle 2*3

Address <

twR 2

i

<
%

High impedance
tow_| _ tou

Data valid >

Notes: 1. A write occurs during the overlap (twp) of a low CS and low WE.
2. twnr is measured from the earlier of CS or WE going high to the end of write cycle.
3. During this period, I/O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied. .
. If the CS low transition occurs simultaneously with the WE low transitions or after the
WE transition, output remains in a high impedance state.
. Dout is the same phase of write data of this write cycle.
. Dout is the read data of next address.
. 1f 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.
. OE is continuously low (OE = V).




