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32K x 8 Bit BICMOS Static |

Random Access Memoty

The 6706 is a 262,144 bit static random access memory organized as 32,768 words
of 8 bits, fabricated using. high performance silicon-gate BiCMOS technology. Static HEE &
design eliminates the need for external clocks or timing strobes. ’ 55{ 5 5

Output enable (G) is a speclal control feature that provides increased system ] 4 &
flexibility and eliminates bus contention problems. . SRAM

The 6706 Is avallable in a 600 mil, 28 lead sidebraze package. —

¢ Single 5.0 V % 10% Power Supply ’ ,

 Fully Static — No Clock or Timing Strobes Necessary AVAILABLE AS

¢ All Inputs and Outputs are TTL Compatible 3 'ém‘; wﬁ

o Three State Outputs , 3)883: 6706 - XX/BXAJC

o Fast Access Times: 15/20 ns X = CASE OUTLINE AS FOLLOWS:

. ' PACKAGE: DIL: X
XX = Speed in ns (15, 20)
o , PIN NAMES
BLOCK DIAGRAM , : - —
A [ . - AQ : A1-4 7 Add,ress.
A—P 5] W Write Enable
E: A—TL35 5 Chip Select
. A——L5 "] Row . Memory Array = — .
A P Dec%der ™ (256 Rows _ 7 G ~ Output Enable
A : — . 126x8 Columns) DQg - DQ7 Data,lnpqt/Output !
A ‘_Ld: _ N - | +5.0 V:Power Supply
A—3 ] | o - Vss Ground
DQ ——0—% T L ' Truth Table
o| mnput Column 1O ° 5|6 |W| Mode /O Pin Cycle
: C%ﬁ:?ol Bas i H | X | X | Not Selected | High~Z —
Column Decoder = i o "
LIL|H Read DouT Heaq Cycle
A A Lix|c Write DN | Write Cycle
' X =Don't Care '
W —>se
G ———aJ

This document contains information on a new product, Specifications and information herein are subject to change without notice.

@ MOTOROLA

e~
© MOTOROLA INC; Y561 : I




MOTOROLA SC (MEMORY/ASIC) Uu4bE D EN bL3L?251L 00802k2 T EREMOTI

PIN ASSIGNMENTS BURN-IN CONDITIONS: 1:%'23 .H'
: DIL Burn-In - - ] "
Function | Case719-03 | (Condition-D) | Vce =56.0 V(min)/ 6,0 V(max), Ry = 39.2 kQ £20%, C1 = 0.1 uF +20%, .
Aa 1 CP17 VH = 3.0 V(min)/5.0 V(max), Vi =~ 0.5 V(min}/0.0 V(max),
A2 2 CP4 CP1: 100kHz CP6: - 3.125kHz CP11: 97.66Hz CP16: 3.052Hz u
A7 3 CP5 CP2: 50kHz =~ CP7: 1.563kHz CP12: 48.83Hz CPi7: 1.526Hz
Ag 4 CP86 ‘ CP3: 25kHz CP8: 0.781kHz CP13: 24.4tHz CP18: 0.763Hz
As 5 cP7 CP4: 125kHz GP9: " 0.391kHz CP14: 1221Hz CP19: 0382Hz
As 6 cPs OP5: 625kHz GCP10: 0195kHz CP15: 6.104Hz OP20: 0.191Hz
' A3z 7 CP9 i : This device contalns circuitry to protect the inputs against damage due
A2 8 ‘ T CP1o — tq- high static \{oltages or glectricﬁ fields; _hpv_vever,, it is advisec{ that
. normal precautions be taken to-avoid application of any voltage higher
Aq 9 CP11 than maximum rated voltages to this high-impedance circuit.
Ag 10 CP12 This !3.iCMOS memory circuit has been designed to m.get.the dcandac
- — specifications shown in the tables, after thermal equilibrium has been
DQ2 f CP18to Ry established. The circuit is in a test socket or mounted on a printed clrcuit
DQ4 12 CP181to Rq board and transverse air flow of at least 500 Ifpm is maintained.
DQg 13 CP1810 Ry
Vss 14 ~ GND
DQ3 15 CP18to Ry
DQy 16 CPi81to Ry
DQs 17 CP181o Ry
DQg 18 'CP1810 R
DQy 19 CP18to Ry
[ 20 CP2
A1 21 CP13
G 22 CP1
Aqq 23 ~ CP14
Ag 24 ~ CP15
Ag 25 CP16
Aq3 26 CP3
W 27 CP1
Véo 28 Voe. C1 to GND
Absolute Maximum Ratings: (See Note)
" Rating ' Symbol Value Unit
Power Supply Voltage Voc | 05t+7.0 v
Voltage Relative to'Vgg for any Pin | Vin, VOUT | 0510 Vog +0.5 |V
ExceptVeo
Output Current ' idUT +30 mA
Power Dissipation Pp 20 W
Temperature Under Blas “Tolas -55 to +125 oG
Operating Temperature - Ta -55t0 +125 oC
StorageTemperature Tstg 6510 +150 oc 7

NOTE: Permanent davice damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional
operation should be restricted- to RECOMMENDED OPERATING CONDITIONS., Exposute fo higher than
recommended voltages for extended periods of time.could affect device reliabllity.
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MOTOROLA SC (MEMORY/ASIC) YhLE D &3b7251 00802k3 1 EAMOT3

DC OPERATING CONDITIONS AND CHARACTERISTICS T" / M .9~?7 -’ L!,
(Vce =56.0 V £10%, T = - 55°C ta +125°C, Unless Otherwise Noted)

£ RECOMMENDED OPERATING CONDITIONS , 7
( . Parametér ' Symbol Mlnr Typ ‘Max Unit
Supply Voltage (Operating Voltage Range) 7 Vee 45 50 _ 5.5 - \'
Input High Voltage ' VIH 2.2 — | Vvec+03* v
Input Low'Voltage ' ' VL 7 -0.5* — o.é 7 \

“ViH (max) = VoG +0.3 V. do; Vi (max) = + 2.0 V ac (pulse widih < 2.0 ns) for | < 20 mA.
*ViL (min) = -0.5 V do; V)_(min) = - 2.0 V ac (pulse width < 2.0 ns) for | < 20 mA.

DC CHARACTERISTICS

- l:?arameier B V Symbol  Min  Max Unit
Input Leakage Current (All Inputs, Viy = 0 to Vo) - Nkg(l) = +2.0 7 A
Output Leakage Current (S = V|, VouT = 0 to Vge) lkg(0) - i-_2;0 urA
AC Supply Current (IoyT = 0 mA) 6706-15: tayay = 15 s IcCA — 190 mA

] 6706-20: tayay =20 nis lcca | — 180 mA

Output Low Voitage (IoL = 8.0 mA) ' 7 7 ' 7 VoL = 0.4 ] v ’
Output High Voltage (loH = - 4.0mA) B ' 1 VoH 24 — \'

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sa'mpled Rather Than 100% Tested)

Characteristic 7 Symbol - Max T Unit

Address Input Capacitance o : Cini: 5.0 pF

C ; Control Pin Input Capacﬁancg 7(§, GwW 7 e 7 Cin 6.0 pF
X IO Capacitance ' ) 7 ' B o Cio 6.0: ' pF '

AC OPERATING CONDITIONS- AND CHARACTERISTICS
(Vcc =5.0 V £10%, Tp =~ 55°C to +125°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level 1.5V
Input Pulse levels 0to 3.0V
Input Rise/Fall Times : <£3.0ns
Output Timing Measurement Reference Level 15V
AC TEST LOADS T 450V
OR EQUIVALENT
§ 480. Q
Q@ —eo—— ¢
OUTPUT o 5pF
250 3 L (ncLuDiNG
< SCOPE AND JIG)
ViL=+150V s 9
K&. _:_'
Figure 1A. ' Figure 1B.
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MOTOROLA SC (MEMORY/ASIC) YLE D BN bL3L7251 00802bY4 3 EAMOTI

READ CYCLE (See rNotes 1 and 2) V B ’ T" LHO’J& ) L"'
Symbol | Symbol | 6706-15 | 6706-20

‘ Parameter 7 Standard | Alternate| Min | Max | Min | Max | Unit Notes
Read Cycle Time ' tAvaV tRC " 15 — 20 — ns 3
Address Access Time tavav tAA — | 15| — 20 ns ' —
Chlp Select Access Time tsLav | tacs — 15 — 20 ns , ; —
Output Enable Access Time taLav toE ;— | 9.0 — | 12 0s —
Output Hold from Address Chahge ' taxax toH . 8.0 —_ 3.0 — | ns ' —_
Chip Select Low to Output Active o tsrQx fLz o — 0 — | ns 4,5,6
Chip Select High to Output High-Z 7 | tsHQz tHZ ' -0 7.0 0 9.0 ns ' 4,5,6
Output Enable to Output Active tGLQX tz o | = o | — | ns 4,5,6
Output Enable to Output High-Z tgHaz | tHz 0o |70 | o | 90 | ns 4,56

NOTES:

1. Wis high for read cycle.

2, Product sensitivities to noise require proper grounding and decoupling of the- power supplies as well as minimization or
elimination of the buss contention conditions during the read and write ¢ycles.

3. All read cycle timing is referenced from the last valid address to the first transitioning address.

4, Atany given voltage and temperature, tgHQz max is less than tg qx min, and tGHQx max is less than tgHQx min, both fora
given device and from device to device.

§. Transition Is measured 500 mV from steady-state voltage with load of Figure 1B,

6. These parameters-are periodically sampled and not 100% tested.

7.- Device Is continuously selected (S = ViL, G =V

8. Address valld prior to coincident with S going low.

READ CYCLE 1 (See Note 7)

Yy

tavav

A (ADDRESS) ><

«——  1AVOX

Q(DATAOUT) PREVIOUS DATA VALID DATA VALID

i —\'[o 1

READ CYCLE 2 (See Note 8)

tAVAV - >
A (ADDRESS) >( N >‘<

, e tglQy —— ,
5 (CHIP SELECT) 3& . 7[
“—— t5.QX —> ~—tsHoz —>
G (OUTPUT ENABLE) §< : 7(
[« faav > < lgHaz —*>
Q (DATA OUT) [ tewox THAAN { DATA VALID >——
x - vav = o

MOTOROLA : 6706
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) o / 7 3 _]‘:'Lui "23-)3‘-
Symbol | Symbol | 870615 | 670620
7 Parameter Standard | Alternate | Min | Max | Min | Max | Unit Notes
Write Cycle Time ' 7 tavav | ) twe 15 | — 20 | — ns 3
Address Setup Time tAVWL tAS 0 — 0 — ns —
Address Valid to End of Write tavwe | taw: 10 — 12 | — ns =
Write Pulse Width - tWLWH, twp 90 | — 1 — | ns —
tWLSH , , .
Data Valid to End of Write - tDVWH tDw 60 [ — 7| 80 [ — ns —
Data Hold Time e | twipx | toH o | —] o | =1 ns —
Wiite Low to Data High-Z ' tweaz | twz o |70 ]| — | 90 | ns 4,5,8
Write High to Output Active 7 7 ' twHQX tow 0 — 0 — ns 4,5,6
Write Recovery Time ) , tWHAX WR 7 1.0 — 1.0 - ns -

NOTES:

1. A write occurs during the overlap of S low and W low. -

2. Product sensitivities to nolse require proper grounding and decoupling of the power supplies as well as minimization or
elimination of the buss contention conditions during the read and write cycles.

. All write cycle timing is referenced from the last valid address to the first transitioning address.

. Transition is measured 500 mV from-steady-state voltage with load of Figure 1B.

. Parameters is sampled.and riot 100% tested, :

. At any given voltage and temperature, tyqQz max Is less than tyqQx min both for a given device and from device. to device.

[ I IF - v+ |

WRITE CYCLE 1 (W Controlled)

-~ — tavAY
A (ADDRESS) >< o ) ' X
wWH  — ol tWHAX —>
/
§ (CHIP SELECT) \ /
- ) tWLSH >
_ - tWH ]
W (WRITE ENABLE) li 71
o AL —= IDYWH ———> e tWHDX
WLaz > »— tWHQX

HIGH-Z , HIGH-Z

Q (PATA OUT)

6706 ' MOTOROLA
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-Hb-a%e

WRITE CYCLE 2 (5 Controlled, See Notes 1 and 2 above) 7 7
' Symbol | Symbol | 670615 |  6706-20
Parameter | Standard | Alternate | min | Max | Min | Max | Unit Notes
Write Cycle Time 7 : tAVAy twe | 15 — 20 — ns 3 (above)
Address Setup Time 7 tAVSLV tAS 0 — 0| — ‘ns . -
Address Valid to. End of Write S tAVSH taw 10 | — 12 —|'ns | =
Chip Select to End of Write ' tSLWH, tow' 9.0 — 11 — 1 ns | 1, 2 (below)
, tSLSH , , N
Data Valid to End of Write tovsH | tow |70 | — [ 90 | = | ns —
Data Hold Time ' tSHDX tDH 0 — 0o | — ns —
Write Recovery Time tSHAX twr 1.0 — 1.0 — ns —

NOTES:
1. If S goes low coincident with or after W goes low, the output will remain in a high.impedance condition.
2, 1f S goes high coincident with or before W goes high, the output will remain in a high impedance condition.

WRITE CYCLE 2 (S Controlled)

tavav
A(ADDRESS) >{ ' ><
tAVSH _
- _— fe— gIgH —>
§ (CHIP SELECT) X: : 71
-~ tavsL >

< {glWH —>= ] ISHAX

W (WRITE ENABLE) | \ 7 /

/

pYSH ———wje 1SHDX

D (DATA IN) DATA VALID

HIGH-Z

Q (DATA OUT)

TIMING LIMITS

The table of timing values shows either a minimum or a maximum limit for each parameter. Input requirements are specified from
the external system point of view. Thus, address setup time Is shown as aminimum since the syster must supply atleast that much
time (even though most devices do notrequire it). On the otherhand, responses from the memory are specified fromthe device point
of view. Thus, the access time is shown as a maximum since the device never provides data later than that time.

Motorola reserves the right to make changes without further notice to any products.herein to improve refiability, function or design. Moforola does not assurrie
any liability arising out of the application or use of any product or circuit desctibed herein; neither does it convey any license underits Fatent rights nor the rights
of others. Motorola products are nat designed, Interided, or authorized for use as components in systems intended for surglcal implant into the body, or other
applications intended to support or sustaini life; or for any other application in which the failure of the Motorala praduct could create a situation where personal
injury or death may accur. Should Buyer purchase ot use Motorola products for any such unintended or unauthorized application; Buyer shall indemnity and
hold Motorala and its officers, employees, subsidiaries, affifiates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arisin? outof, directly or indirctly, any claim of personal injury or death associated with such unintended or unauthorized use, even If such cfaim
alleges that Motoro i esign or manufacture of the part. Motorola and () are registered trademarks of Motorola, Inc. Motorola,

awas negl;fgent regarding the de:
Inc. Is-an Equal Opportunity/Affirmative Action Employer.
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