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@ MOTOROLA 6226A
Advance Information Commercial Plus

128K x 8 Bit Fast Static and

Random Access Memory Mil/Aero Applications
ELECTRICALLY TESTED PER:
MPG6226A AVAILABLE AS

1) JAN: N/A

The B6226A is a 1,048,576 bit static random access memory organized as 2) SMD: Pending
131,072 words of 8 bits, fabricated using high performance silicon-gate CMOS 3)883: 6226A - XX/BXAJC
technology. Static design eliminates the need for external clocks or timing X = CASE OUTLINE AS FOLLOWS:
strobes, while CMOS circuitry reduces power consumption and provides for PACKAGE: DIL: X

greater reliability. LCC: U
The 6226A is equipped with 2 chip enable (Ey, E2) and 1 output enable (¢)) FP: Y
inputs allowing for greater system flexibility as well as the prevention of Data Bus XX = Speed in ns (25, 30, 35, 45, 55,
contention problems. Either input, when biased to disable, will force the outputs 70, 100) —_—
to high impedance. In case of only (G) being disabled, the memory chip is not I::elgtg:‘r Lhcnc appears after the

deselected, and data can be written into the memory without the problem of data
bus contention.

The 6226A is available in a 600 mil ceramic DIL, 550 x 850 mil surface-mount
LCC, or a 490 x 830 Flat Pack. All packages are 32 pins.

e Power Dissipation: 160/150/140/130 mA Maximum, Active AC

25 ns = 160 mA BLOCK DIAGRAM
30ns =150 mA
35 ns = 140 mA B —L
45 ns = 130 mA A —{F
55 ns = 120 mA A7 —t
70ns = 110 mA 6 —t
100 ns = 90 mA A5 ROW b ME?%R; (;\\;RSHAY --— Vcc
¢ Single 5.0 V + 10% Power Supply _m DECODER . 20458 COLUMNS) -—
® Full Address Access Time — 25, 30, 35, 45 ns. A ——— 5 * S8
* Fully Static — No Clock/Timing Strobe Necessary A9 —F
* Two Chip Select Controls e —3—
¢ One Output Enable Control Al —— 5]
® Three State Outputs
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This document contains information on a new product. Specifications and information herein are subject to change without notice.
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BURN-IN CONDITIONS: PIN ASSIGNMENTS |
Function | Db | LCC | pp Burn-In
VoG = 5.0 V(min)/ 6.0 V(max), Rq =39.2kQ +20%, Cy = 0.1 uF +20%, 875-01 | 766C-01 {Condition-D)
Vi = 3.0 V(min)/5.0 V(max), VL = - 0.5 V{min)/0.0 V(max), N.C. 1 1 1 N.C.
CP1: 100kHz CP6: 3.125kHz CP11: 97.66Hz CP16: 3.0562Hz A 2 2 2 CP2
CP2: 50kHz CP7: 1563kHz CP12: 48.83Hz CP17: 1.526 Hz Aia 3 3 3 CP3 J
CP3: 25kHz CP8:  0.781kHz CP13: 24.41Hz CP18: 0.763Hz A2 4 4 4 cP4 J
CP4: 125kHz CP9: 0391 kHz CP14: 1221 Hz CP19: 0.382 Hz A7 5 5 5 CP5
CP5: 6.25kHz CP10: 0.195kHz CP15: 6,104 Hz CP20: 0.191Hz Ag 6 6 6 CPB
Asg 7 7 7 cp7
PIN NAME and FUNCTIONS A4 8 8 8 cre
A3 9 9 9 cP9
Q.\? ~AB Qﬁgreegi'a';ﬁ’:‘s Az 10 10 10 cP10
EE Chip Enable Aq 11 19 11 CP11
EQO -DQ7 g::ﬁ;g:iéftputs Ao 12 2 2 cPi2
veo + 5.0 V Power Supply DQo 13 13 13 CP20 to Ry
\rsllscs ﬁ;"égﬁnedion DQy 14 14 14 CP20to Ry
DQo 15 15 15 CP20 to Ry
vVss 16 16 16 GND
DQ3 17 17 17 CP20to R1
This device contains circuitry to protect the inputs against damage DQq 18 18 18 CP211to R1
oot chagre oecios veir et | oo | 5 e | G
higher than maximum rated voltages to this high-impedance circuit. DQs 20 20 20 CP21to Ry
DQ7 21 21 21 CP21 to Ry
E 22 22 22 GND
A1 23 23 23 cpPi8
G 24 24 24 CP19
A1 25 25 25 CP17
Ag 26 26 26 CP16
Ag 27 27 27 CP15
A3 28 28 28 CP14
W 29 29 29 CP1
E 30 30 30 HIGH
A1s 31 31 31 CP13
\eole] 32 32 32 Vee, C1to GND
TRUTH TABLE
Eq Eo [} w Mode Ve Current DQ Pin Data Operation
H X X X Not Selected Isp1, lsB2 High Z Don't Care
X L X X Not Selected IsB1. IsB2 High Z Don’t Care
L H H H Read Suppressed lccA High Z Don't Care
L H L H Read lccA Active DouT
L H X L Wirite ICcCA High Z DN
X = Don’t Care
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6226A
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
S

Power Supply Voltage vece ~05t10+70 v
Voitage Relative to Vgg for Any Pin Except \'ele] VIN, VouTt -05toVgo + 0.5 A
Output Current louT +20 mA
Power Dissipation Pp 1.0 w
Temperature Under Bias (T = 25°C) Tbias - 5510 +125 °C
Storage Temperature Range Tstg -65to +150 °C
Operating Temperature Range TA -5510 +125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect device

reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0 V £10%, TA = — 55°C to +125°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter

Symbol Min Nominal Max Unit
Supply Voltage (Operating Voitage Range) \'/o's) 45 5.0 5.5 Vv
Input High Volitage VIH 22 3.0 Vee + 0.3 v
Input Low Voltage ViL -05" 0.0 0.8 \
* VIL {(min) = — 0.5 Vdc; ViL (min) = — 3.0 Vdc (pulse width < 20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Typ Max Unit
Input Leakage Current (All Inputs, Vi = O to Vee) lkg()) — — 10 A
Output Leakage Current (E = V|, VouT =0to Vi) lkg(O) — - +10 pA
AC Supply Current (loyT = 0 mA) 6226A-25: tayay = 25 ns Icca — — 140 mA
6226A-30: tayay = 30 ns lcca — — 140 mA
6226A-35: tayay = 35 ns Icca — — 135 mA
6226A-45: tayay = 45 ns lcca — — 125 mA
6226A-55: tayay = 55 ns lcca — — 125 mA
6226A-70: tAvAv = 70 ns Icca — — 120 mA
6226A-100: tayay = 100 ns IccA - — 110 mA
TTL Standby Current (E = V|, No Restrictions on Other Inputs) I1SB1 — — 25 mA
CMOS Standby Current (E 2 Vo - 2.0 V, No Restrictions on Other Inputs) lsg2 — — 10 mA
Output Low Voltage (I = 8.0 mA) VoL — — 04 Vv
Output High Voltage (IoH = — 4.0 mA) VOH 24 - —
MOTOROLA SC {MEMORY/ASI L5E D
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CAPACITANCE (f = 1.0 MHz, dV = 3.0V, T = 25°C, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Typ Max Unit
Input Capacitance ~ All Inputs Except E, E and DQ o 4.0 6.0 pF
E.E in 5.0 7.0 pF
/O Capacitance  DQ Cio 5.0 7.0 pF
MOTOROLA SC {MEMORY/ASI LSE D
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Voo = 5.0V £ 10%, Ta = - 55°C to +125°C, Unless Otherwise Noted)
input Timing Measurement Reference Level 1.5V
Input Pulse levels Oto3.0V
Input Rise/Falls Time 25.0ns
Output Timing Measurement Reference Level 1.5V
Output Load See Figure 1A
AC TEST LOADS
OR EQUIVALENT
+50V +50V
s
3 480Q s o
S
Q Q
& 30 pF 5pF
250 3 :L (INCLUDING 2550 g =  (INCLUDING
SCOPE AND JIG) T SCOPE AND JIG)
= -.L
Figure 1A. Figure 1B.
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READ CYCLE (See Note 1)
Symbol Symbol 6226A-25 | 6226A-30 | 6226A-35 | 6226A-45
Parameter Unit | Notes
Standard | Alternate | min T Max | Min | Max | Min | Max | Min | Max
Read Cycle Time tAVAV trc 25 — 30 | — | 3 — | 45 — ns 2,5,7
Address Access Time tavav tAA — |25 | — |3 | — |3 |~ |45 ns 5,7
Chip Select Access Time teLqv tACS — |25 | — |30 [ — 13 | — | 45 ns 6
Output Enable Access Time taLav tOE —_ 10— (10 | — 15 | — | 20 ns 5
Prior Output Hold Time After Address
Change P tAVOX toH 30 | — [80] — 30| — |230] — | ns 57
Output High Z after Chip Enable tELOX tcLz 30 ] — |80 | — |30 — {30 ] — ns {3,4,67
OQutput High Z after Chip Disable tEHQZ tCHZ — | 10| — 10 | — 16 [ — | 20 ns 3,4,7
Output High Z after Output Enable tGLQX toLz 0 — 0 — 0 - 0 — ns 3,4,5
Output High Z after Qutput Disable tGHQZ toHz 0 10 o 10 0 15 0 20 ns 3,4,5
Power Up Time tELICCH tpy 0 — [ — 0 — 0 - ns 4
Power Down Time tEHICCL tpp — |25 | — 30 - 3B | — 45 ns 4
NOTES:
1. Wis high for read cycle.
2 All read cycle timing is referenced from the last valid address to the first transitioning address.
3. Transition is measured +#500 mV from steady-state voltage with load of Figure 1B.
4. These parameters are periodically sampled and not 100% tested.
5. Device is continuously selected (E1 = V|, Ep = V|).
6. Address valid prior to coincident with E{ going low/Es going high.
7. Outputs are continuously enabled (G = V|| ).
READ CYCLE 1 (See Note 5 and 7 above)
tavav {
A (ADDRESS) ><
joe———  tavax
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
M v
READ CYCLE 2 (See Note 6 above)
tavav !
A (ADDRESS) >< %
r— ELQy ——————n]
E (CHIP ENABLE) 5( 7(
[« tELQx —™ —— {7 ——
G (OUTPUT ENABLE) 5 /
\_ /!
*— felav — 1GHOz —]
f——
Q(DATA OUT) Glox_— ( DATA VALID )——-
tavav
g _ EHCCH ——* _ b tericoL
Voc
SUPPLY CURRENT Isg
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READ CYCLE (SeeNote 1)
Parameter ss;,::::d syt:\:‘:i :|. :IZZGA-55 6226A-70 6?26A-100 Unit Notes
n | Max | Min | Max | Min | Max
Read Cycle Time tAVAV tRC 55 — 70 — 100 | — ns 2,5,7
Address Access Time tavQv tAA — 55 —_ 70 — 100 ns 57
Chip Select Access Time teLqQv taCs —_ 55 — 70 —_ 100 ns 6
Output Enable Access Time tGLQv tOE — 20 — 25 — 25 ns 5
2:2:1 (g):tput Hold Time After Address tAVOX tOH 30 o 3.0 _ 3.0 . ns 57
Qutput High Z after Chip Enable tELQX tcLz 3.0 — 3.0 — 3.0 — ns 3,4,6,7
Output High Z after Chip Disable tEHQZ {CHZ — 20 — 30 — 30 ns 3,4,7
Output High Z after Output Enable tGLQx oLz 0 — 0 — 0 — ns 3.4,5
Output High Z after Output Disable tGHQZ tOHZ 0 20 o] 30 0 30 ns 3,4,5
Power Up Time tELICCH tpu 0 — 0 — 0 — ns 4
Power Down Time tEHICCL tPD —_ 55 — 70 — 100 ns 4
NOTES:

1. Wis high for read cycle.

2 Al read cycle timing is referenced from the last valid address to the first transitioning address.

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

4. These parameters are periodically_sampled and not 100% tested.

5. Device is continuously selected (E1 = V|, E2 = ViH)-

6. Address valid prior to coincident with E going low/E2 going high.

7. Outputs are continuously enabled (G = Vjp).

MOTOROLA SC {MEMORY/ASI L5E D
WRITE CYCLE 1 (W Controlled, See Note 1)
P ' Symbol | Symbol 6226A-25 6226A-30 6226A-35 6226A-45 unit | Not
arameter n otes
Standard | Altemate | pin | Max | Min | Max | Min | Max | Min | Max

Write Cycle Time tAVAY twe 25 - 30 — 35 — 45 —_ ns 2
Write Address Setup Time tavwi WAS 0 — 0 — 0 — 0 — ns —
Write Address Valid to End of Write tAVWH taw 20 - 20 — 25 — 35 — ns —
Write Pulse Width tWLWH twp 20 -— 20 — 30 — 35 — ns —
Write Data Valid to End of Write 1DVWH iDWS 15 —_ 15 —_ 20 — 25 - ns -—
Write Data Hold Time tWHDX tDWH 0 — 0 — 0 — 0 — ns —
Write Enable Time wWwLQz twz 0 10 0 10 o] 15 0 20 ns 4
Output High Z after Write Disable tWHQX twHZ 5.0 — 5.0 — 5.0 — 5.0 — ns 4
Write Address Hold Time tWHAX twaAH 5.0 — 5.0 _ 5.0 - 5.0 _ ns —_

NOTES:

1. A write occurs during the overlap of W low while continuously Ev is low and Ez high.

2. All write cycle timing is referenced from the last valid address to the first transitioning address.
3. Transition is measured +500 mV from steady-state voltage with ioad of Figure 18.

4. Parameters is sampled and not 100% tested.
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WRITE CYCLE 1 (W Controlled, See Note 1)
Parameter sst:r,:-,dz% As"yen::;L 6.226A-55 6226A-70 6226A-100 Unit Notes
Min Max | Min Max | Min Max
Write Cycle Time tAVAV twe 55 — 70 — 100 — ns 2
Write Address Setup Time tavwiL tWwas ] - 0 — 0 — ns —
Write Address Valid to End of Write TAVWH taw 35 — 45 — 45 — ns -
Write Pulse Width WLWH twp 35 — 40 — 40 — ns —
Write Data Valid to End of Write tDVWH tbws 30 — 35 — 40 — ns —
Write Data Hold Time tWHDX tDWH 0 — 0 — 0 — ns —
Write Enable Time twLQz twz 0 20 0 35 0 35 ns 4
Output High Z after Write Disable tWHQX twHZ 5.0 ~ 5.0 - 5.0 — ns 4
Write Address Hold Time tWHAX tWaAH 5.0 - 5.0 — 5.0 — ns —_

WRITE CYCLE 1 (W Controlled)

tavay

A (ADDRESS) ><
tAVWH tWHAX
E (CHIP ENABLE) \ /

WwH —————™
W (WRITE ENABLE) x‘ 7(
f—— tAyWL —— [ tovwH > tWHDX
twLaz tWHQX
Q(DATAGUT) HIGH-Z HIGH-Z
TIMING LIMITS MOTOROLA SC {MEMORY/ASI LSE D

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 a minimum since the system must supply at least that much
time (even though most devices do not require it). On the other hand, response delays from the memory are specified from the
device point of view. Thus, the access time is shown as a maximum since the device should never provide data later than that time.
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WRITE CYCLE 2 (E Controlled, See Note 1)
6226A-25 6226A-30 6226A-35 6226A-45
Parameter sstgmdbold Aslymbotl Unit | Notes
ndar ternate | min | Max | Min | Max | Min | Max | Min | Max
Write Cycle Time tAVAY tWGC 25 — elo] — 35 — 45 — ns 2
Chip Select Address Setup Time tAVEL tCAS 0 — 0 —_ 0 — 0 —_ ns —
Chip Enable Address Valid Time tAVEH tac 20 — 20 — 25 — 35 — ns —
Chip Enable Write Pulse Width tELEH tcw 20 — 20 — 25 — 35 — ns 3
ynte Start before Chip Disable TELWH CWW 20 _ 20 _ 25 _ a5 _ ns .
ime
Write Data Valid to End of Chi
Enable P tDVEH tpcs 15 — 15 — 20 — 25 — ns —
Write Data Hold Time after Chi
Disable P tEHDX tbCH 0 — 0 — 0 — 0 — ns —
Write Address Hold Time after Chip
Disable tEHAX tCAH 5.0 — 5.0 — 5.0 — 5.0 — ns —
NOTES: —
1. A write occurs during the overlap of Ey low and E2 high while W is preconditioned low.
2. All write cycle timing is referenced from the last valid address to the first transitioning address.
3. W remains low when chip enable pulse applies to write memory. Verify memory contents in the next upcoming Read Cycles.
Symbol Symbol 6226A-55 6226A-70 6226A-100 .
Parameter Unit Notes
Standard | Alternate | Min | Max | Min | Max | Min | Max
Write Cycle Time tAvAV twe 55 — 70 — 100 — ns 2
Chip Select Address Setup Time tAVEL tCAS 0 — 0 — 0 — ns —
Chip Enable Address Valid Time tAVEH tAG 35 — 45 — 45 — ns —
Chip Enable Write Pulse Width tELEH tow 35 — 40 — 40 — ns 3
Write Start before Chip Disable Time tELWH tcww 35 — 45 — 45 — ns —_
Write Data Valid to End of Chip Enable tDVEH tocs 30 —_ 35 — 40 — ns —
Write Data Hold Time after Chip Disable tEHDX tDCH 0 — o] — 0 — ns —
Write Address Hold Time after Chi
Disable P tEHAX tGAH 50 | — | 50 | — | 50 | — ns —

MOTOROLA SC {MEMORY/ASI &LSE D
WRITE CYCLE 2 (E Controlled)

tavav
A (ADDRESS) >< > <

tAVEH
E (CHIP ENABLE) [

je—————  WEL {ELEH fEHAX
| tELWH
W —————
W (WRITE ENABLE) tWLEH k {
IDVEH ——™ tEHDX

D (DATAIN) DATA VALID

HIGH-Z

Q (PATA OUT)
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