OKI semiconductor
MSM3764A

65,536-WORD x 1-BIT DYNAMIC RAM'

GENERAL DESCRIPTION

The Oki MSM3764A is a fully decoded, dynamic NMOS random access memory organized as
65,536 words x 1 bit. The design is optimized for high-speed, high-performance applications
such as mainframe memory, buffer memory, peripheral storage, and environments where low
power dissipation and compact layout are required.

Multiplexed row and column address inputs permit the MSM3764A to be housed in a standard
16 pin DIP or 18 pin PLCC. Pin-outs conform to the JEDEC approved pin out.

The MSM3764A is fabricated using silicon gate NMOS and Oki's advanced Double-Layer
Polysilicon process. This progess, coupled with single-transistor memory storage celfs, permits
maximum circuit density and minimum chip size. Dynamic circuitry, including the sense
amplifiers, is employed in the design.

Clock timing requirements are noncritical, and power supply tolerance is very wide. All inputs
and output are TTL compatible.

FEATURES
» 65,536 x 1 RAM, 16 or 18 pin package » Three-state TTL compatible output
« Silicon-gate, double-poly NMOS, single- + Gated CAS
transitor cell + 128 refresh cycles/2 ms
» Row access time: « Common I/O capability using Early Write
120 ns max (MSM3764A-12) operation
150 ns max (MSM3764A-15) + Qutput unlatched at cycle end to allow
» Cycle time: extended page boundary and two-dimen-
220 ns min (MSM3764A-12) sional chip select .
260 ns min (MSM3764A-15) + Read-Modify-Write, RAS-only refresh, and
* Low power: Page-Mode capability
330 mW active, 28 mW max standby + On-chip latches for addresses and data-in
« Singte +5V power supply, +10% tolerance = On-chip substrate bias generator for high
« TTL compatible, low-capacitive load input performance
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PIN CONFIGURATION (TOP VIEW)

NC |1
Din |2
WE [3] wE 3
RAS [4] -
RAS |4
Nc [5] 4]
Ay [8] Ay [5]
A [ A; [g]
Ar [T
Veo[E] 9]A,
* Refresh Address
Pin Names Function
Ao ~ A7 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
Din Data Input
Dout Data Output
Vee Powaer Supply (+5V)
Vss Ground (0V)
NC No Connection
FUNCTIONAL BLOCK DIAGRAM
RAG Timin
RAS — Generator T
_ imin
CAS T = Generalor
‘ — 1
Timin —
| Generalor g{,‘éﬁ WE
Column N Column Generatof
Address p
1 ‘Buffers v Decoders
— ] —=] tput
Ag~ A7 Sense Amps |, Selégion ] %ldf?eur —Dout
Row
] AI\deh"’ess B R N Word i
uffers ow or
De- | |Drivers Mgglc;ry I?\%tuat Din
coders Registor
o =
Vee
VSS o |
On-chip VBB
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (see Note)

Rating Conditions| Symbol Value Unit
Voltage on any pin relative to Vss = Vin .Vour| -1to+7 Vv
Voltage on V¢ supply relative to Vss - Vee -1 t0 +7 \Y
Operating temperature - Topr Oto 70 °C
Storage temperature - Tsig -55 to +150 °C
Power dissipation - Po 1.0 W
Short circuit output current - - 50 mA

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to the conditions as detailed inthe
operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
(Referenced to Vss)

Value . Operating
Parameter Symbol | Conditions Min. | Typ. | Max. Unit| remperature
Supply voltage Veo - 45 | 50 55 | V
Vss - 0 0 0 v
Input high voltage, all inputs Vg - 2.4 - 65 | v |°C10+70C
Input low voltage, all inputs Vi - -1.0 - 08 [V
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DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Symbol CondltlonsL MSM3764A Unit | Notes

Min. | Typ. | Max.

Operating Current”
Average power supply current et - - - 60 mA

{RAS, CAS cycling; tge= min.)

Standby Current
Power supply current leez - - - 50 | mA

(RAS =CAS =V )

Refresh Current”
Average power supply current lcea — - - 40 mA

(RAS cycling, CAS =V, ; tgc = min.)

Page Mode Current”
Average power supply current lcca — - - 60 mA

(RAS = V,_, CAS cycling; tpe = min.)

Input Leakage Current
Input leakage current, any input | _ 10 _ 10 A
(OV < Viy < 5.5V, all other pins not L - H

under test =0V)

Output Leakage Current
(Data out is disabled, L5 - -10 - 10 HA

0V £ Voyr= 5.5V)

Cutput Levels
Output high voltage (loy = —5 MA) Vow - 24 | _

Output low voltage (lop= 4.2 mA) Vou -

<

0.4 v

* Icc depends on output loading and cycle rates. Specified values are obtained with the
output open.

CAPACITANCE *
(Ta=25°C, f=1 MHz)
P Symbol | Conditi Value Unit
arameter ymbo onditions Wi, Mo,
Input capacitance (A o~ A7 DN Cint - - 5 pF
Input capacitance (RAS, CAS, V-V_E_) Cinz - - 8 pF
Output capacitance (D gy Cour - - 7 pF

* Capacitance measured with Boonton Meter.
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted. Notes 1,2,3
MSM3764A-12 | MSM3764A-15 X
Parameter Symbol Unit {Notes
Min. Max. Min. Max.
Refresh period trer - 2 - 2 ns -
Random read or write cycle time tre 220 - 260 - ns -
Read-write cycle time tawe 245 - 280 - ns -
Page mode cycle time tec 120 - 145 - ns -
Access time from RAS trac - 120 - 150 ns | 46
Access time from CAS tcac - 60 - 75 ns 4.6
Output buffer turn-off delay toFrF o] a5 0] 40 ns -
Transition time ty 3 35 3 35 ns -
RAS precharge time trp 90 - 100 - ns -
RAS pulse width tRas 120 |[10,000{ 150 }10,000| ns -
RAS hold time trsH 60 — 75 - ns -~
CAS precharge time (Page cycle) | tce 50 - 60 - ns -
CAS pulse width tcas 60 (10,000 75 [10,000| ns -
CAS hold time tcs | 120 - 150 - ns -
RAS to CAS delay time tRco 25 60 25 75 ns 7
CAS to RAS precharge time tcap 0 - 0 - ns ~
Row address set-up time tasr 0 - 0 = ns -
Row address hold time LRAH 15 - 15 - ns -
Column address set-up time tasc 0 - 0 - ns —
Column address hold time tcaH 20 - 20 - ns =
Column addreﬂold time t AR 80 _ 95 _ ns _
referenced to RAS
Read command set-up time tres 0 - 0 - ns —
Read command hold time tAcH 0 - 0 - ns -
Write command set-up time twcs -10 - -10 - ns 8
Write command hold time t weH 40 - 45 - ns -
Write command_hold time WRG 100 _ 120 o ns -
referenced to RAS
Write command pulse width twp 40 - 45 - ns -
Write command to RAS lead time | tpwe 40 - 45 - ns -
Write command to CAS lead time | tcow 40 - 45 — ns ~
Data-in set-up time tps 0 - 0 - ns —
Data-in hold time ton 40 - 45 - ns -
Dat;a-_i_r_l hold time referenced {OHR 100 _ 120 - ns _
to RAS
CAS to WE delay towp 40 - 45 - ns 8
RAS to WE delay thwo | 100 - 120 - ns 8
Read commarﬂold time - 0 _ 0 _ ns _
referenced to RAS
CAS precharge time tcen 30 - 35 - ns -
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Notes: 1.

9.

Aninitial pause of 100 psis required after power-up folilowed by a minimum of any eight
RAS cycles (example: RAS only Refresh) before proper device operationis achieved.

. The AC measurements assumae the transition time (i) = 5 ns.

Vi (min.) and Vi (max.) are reference levels for measuring the timing of the input
signals. Transition times are measured between ViH and ViL.

. Assumes that trco < tRco (max.) If tReo is greater than the maximum recommended

value shown in this table, trRac will increase by the amount that tRco exceeds the value
shown.

. Assumes that trcD < tRco (max.)
. Measured using an equivalent load circuit of 2 TTL loads and 100 pF.

. Operating within the trco (max.) limit insures that trac (max.) can be met. The spec.

tRco (max.) is for reference only. If tRco is greater than the specified tRcp (max.) limit,
then access time will be controlled exclusively by tcac.

. The specs twcs, trwp, and tcwp are noft restrictive operating parameters. They are

included in the data sheet for reference only. If twcs = twcs (min.) then the cycle is an
"Early Write" cycle and the data out will remain in a high impedance state throughout
the entire cycle. Iftcwp = tcwo (min.) and trRwp = tawp (min.) then the cycle is a "Read-
Write" cycle and the data out will contain data read from the seiected cell. If neither
of the above sets of conditions are satisfied then the condition of data out will be
indeterminate at access time.

Either the trrH or the tRcH spec. must be satified for a proper read cycle.

READ CYCLE TIMING

WE

Dour

RAS

CAS

Addresses

Vou — |
VoL -

- tac
-t tRAS -
Vi — [\ 1 N
* N a lt—— RP ——
g tAsH -
s * —_ --— ICRP —o
Vin— ' - leas o 4
ViL — \ \'( Z/ /
-t tesH———»] --——— lcPN
tasA {RAH tcan
| tasc —»| |e -
Vin— Row ; Z Column
Ve 28 Rliess JA Sobtons
I tAcH
tRes ._—I | le— tARH —»]
ViH —'// %7 SW
Vi |<———~ teAG ——m|
- LAAC

Valid Data

p///4 Don't Care
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WRITE CYCLE TIMING (EARLY WRITE)

tRc
- tRas -
- tar -
= V- N
RAS S‘
Vi— &K 7
tRP —
- tRSH -
- —tRCD—— | ~a— LCRP —i
B tcas »
e ViH— X "4
CAS
V- ‘\ \\( 7117/7
tesH tePN -
tasr | Jtran tcan l
- tASC-»| te- e

NN

—— Ay Gl e

j—l"ﬁ'l twon_j o™ -
= T,

7
: : trwL
- WC >

tps—e| b ja——toH —»

ViH— i b

tOHA .
Vou— N |
Dour Vo ] Open f

READ-WRITE READ-MODIFY-WRITE CYCLE

]

T tawe
1RAS -
AR |
— - N
RAS ‘\’I'I': N | ]
- K.
- tasH tRp
| g—e— ——tacp— - lcas le CRP 1

l

ViH— \ \( 7/| jl

(2]
>
n

ViL—

tost - -———tcPN

- tcan

tasR tRAH tasc

wosones \ D e Wit 0020

'nv'm le—— tCWi )
tacs |.._.| | tcwn »| le—— 1AWL — ]
|-
= ViH— 7 - R
wE | 7 K
-
twp
L 1GAG s —»{ |a—— lOFF
VoH— 4 R
D —
ouT o | OPEN |-—-——3“ Valid Data

taac — lb-il toH
w A

m Don't Care
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RAS ONLY REFRESH TIMING

tre

e Viy— 3 Y
RAS '

VlL—— \k / \_

l——————— tip —————

[ tran

] 1ASA tg—o

wsenns - TN~ X

j—————— tRAS i

Vou- | Open .

Dour "7
oL

/] Don'tCare
(CAS: Vin, WE & Din: Don't care)

PAGE MODE READ CYCLE

- tRas

1!"
|<— r—rsH— | latn
la— tca la—— tcRP —m-
1

r**T’ y

|<—1c;u:—>-
a— 1OFF - e loFF

3 e { !

3 ’ _.I
4L I‘-‘RCH
¥r

Don't Care
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PAGE MODE WRITE CYCLE

- “thas
v -
RAS H™— 1 _.i
Vi~ le—— tan
L N‘ . J{‘ . \___
e tro————»| o thst—en| |-
Tesu tce Icrp
e 1HCD—-— CAS— Tcas—m — tcas — | fa—b
CAs :m |
w
R / f
oy | T o o
lash tasc tasc tasc
| la— -— -
Vin— Row Col. Y/ Col 3/ Gol. 7/////////
lwcu|.<_—| tweHpe—| HH
- towi—m ‘cwu-—» owi—]

" “ 0000 IJW///‘ %

[ e, | t! we | Twey.|

g ‘WCR—. L ——

y;:%%%ﬁ: o o NN oo X0

-—-— 1DHA — ]

W//A Don‘t Care

PAGE MODE, READ-MODIFY-WRITE CYCLE

V,
RS W —— e tan— | /{ )
Vs N \
. -

tcp Lt LASH ——————
— Vo —
CAS 'H | —————
Vi = /
LRAH tear fcan 1cPR —am]
task Lasc
-
Vi - Row Ci Cn
Addresses It 4
v, - /// Add F

l<—- lcac—- torF toas—e] LOF_: l-— tcac —-‘
———— IRAC—————|
Dout xg‘:: Open < Open — }-——ﬂ——-—‘—-—{::}—-—

m Don't Cara
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HIDDEN REFRESH

RAS only cycle —— g

Open -{ Valid Data ‘>———

% Don't Care
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TYPICAL CHARACTERISTICS

Access time from RAS
(Relative value) vs. V ¢

Ta =25°C
trco min

1.2 N

1.0

1.4

0.8

teaclVeooactVoe =50V)

40 45 50 55 6.0
Veeivl

Access time from RAS
(Relative value) vs. Ta

1.4
—_ Vo = 5.0V
t%o) trco min
[V ] 1 2 -3
il
@ /
£ 10
o1
& 1
=
< 08
e
O
<
i
- 0 25 50 75
Ta[°C]
Access time from RAS
(Relative value)} vs. V ¢
1.4 T T
< tRco - max.
e N
T 12NN
3 NN
% 10 AN >
3 N S~ Ta-50°C
= NS 2
> " Ta=25°C
O 0.8 Ta=0°C
b
Q
@

40 45 50 55 6.0
VeelVl

Icc1 (Operation) [mA] Icc1 (Operation) [mA]

lcc 1{Operation) [mA]

I cct (t gas : Constant)
vs. V ¢

50
Ta=25°C

|
tRas: 120ns /V 'Rcl
1
|

/ tHC =260 ns

tre = 330 ns

= 220 ns

40
-

30

TTAN

trc =500 ns

S

20

|

i tRC,= 1000 s
40 45 50 55 60

VeolVl

I cci (t pas: Constant)
vs. Cycle rate

50
Ta = 25°C |
t 1120 ns Vee = 5.5V
RAS 4
40 V‘CC =50V
// VICC =45V
30 7
20 ’a
1 2 3 4 5
Cycle Rate (1/tgg) (MHZ}
I cc1 (trag: Constant)
vs. Ta
50 Voo = 5.5V
tRAS: 120ns
40 — R = 220 ns
tRc = 260 ns
|
30 1 ———3tRc = 330 ns
20 = tRIC =500 ns
-IJJC = 1000 ns

0 25 50 75
Ta[°C}
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lcg (Operation) [mA]

Icc (Operation) {mA]

lcg1 (Operation) [mA]

lcct (tpp: Constant) vs. Voo

50
Ta = 25°C ’tR(|:=220 ns
trp=90ns I
40 L 1RC = 260 ns
- [ 1 Hc;; =330 ns
30 — w1 RC = 500 ns
-
‘/:’lncl:=1ooons
20
40 45 50 585 60
Vee Vi
| gc1 (tgp : Constant)
vs. Cycle rate
50
Ta = 25°C
tmp =90 ns l \)cc =5.5V
40 ' Ve = 5.0V
- Vieg = 4.5V
30 /
20 =
1 2 3 4 5
Cycle Rate (1/tge) [MHZ]
lcet (t gp: Constant) vs. Ta
50
. e
- n -\\ht?{lg =330 ns
30 —L_ 1
— trc =500 ns
20 “—=~.tﬁlc = 1000 ns
Voo = 5.5V
tRP: 90ns
0 25 50 75
Ta [°C}

ooz (Stand-by) [mA]

t cC2 (Stand-by) [mA]

ICC2 VS. VCC
50
Viy4 - max
40
Ta=0°C
30 [ pm——— o = 25°C
Ta = 50°C
Ta=75°C
20
40 45 50 55 6.0
Vec V]
loge vs- Ta
5.0
Voo =55V
ViH - max
4.0
3.0 ~——]
\
2.0 ~

25 50 75
Ta {°C]



lgoa(Refresh Cycle) [mA]

lcca(Refresh Cycie) [mA]

Icca(Refresh Cycle} [mA|]

| cca (t Ras @ Constant)

vs.V c¢
40
Ta=25°C |
tRasi 120ns| 4~ tre =220 ns
30 ///l RC =260 ns
i
:/ o t RO = 330 ns
20 ;4_'
- bos t pc = 500 ns
//
e
10 e tRc = 1000 ns
; |
4.0 4.5 5.0 55 6.0
VeelVl
I cca (t gas : Constant)
vs. Cycle rate
40
Ta = 25°C |
tRAs : 120 NS Vee =55V
30 - /$CC =50V
// cC = 4 5V
20 ;
10
0
1 2 3 4 5
Cycle Rate (1/tgc) [MHz]
I cca {tras: Constant) vs. Ta
40 Veg =55V
tRAS = 120 ns
30 : L tgc =220 ns
tre =260 ns
|
20 p-tRc = 330 ns
tRc = 500 ns
|
10 The = 1000 ns
0
25 50 75
Ta[°C}

1ccy(Refresh Cycle) (mA] lecea(Retresh Cycle) [mA]

Icea(Refresh Cycle) [mA]

I cca (tgp: Constant) vs. Ve

sMSM3764An

40
Ta=25°C tacl- 220 ns
30 th=90ns /’:R(;:ggg ns
=120 = ns
///"‘Hc =500 ns
20 f bt g = 1000 ns
]
"
10
0
4.0 4.5 5.0 55 6.0
VeglVl
| cca (tgp - Constant)
vs. Cycie rate
40
Ta = 25°C
trp =90 ns vlcc =55V
30 Vee = 5.0V
/;/ Ve =4.5V
"
20 4;
—
10
0
1 2 3 4 5
Cycle Rate (1/tgpc) [MHzZ]
l cos (tpp: Constant) vs. Ta
Veo=5.5V
trp =90 ns
$ L tRe = 220 ns
30 — tRe = 260 ns
tpc =330 ns
20 LIRC = 600 ns
tRc = 1000 ns
10
0

25 50 75

Ta[°C]
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Icca (Page Cycle) [mA]

Icc4(Page Cycle) [mA]

Icc4(Page Cycle) [mA]

i cca (toas : Constant)

vs. V cc

&

Ta = 25°C
tcas: 60 ns

H
o

]

tpg = 120 ns

(]
(=)

)
"]

= tp(l; =230ns
e t o = 400 NS

/, tpc = 145 ns
el

-
’
[

n
[«

4.0

50

40

30

20

50

40

30

20

45 50

Veolvl

5.5

| ccq (tcas - Constant)
vs. Cycle rate

6.0

Ta=25°C
tcag=60ns

o

~
| =

P
=

Voo =55V
Voo =5.0V
Voo = 4.5V

4 6 8

10

Cycle Rate (1/ tpg) [MHZ]

tcca (toas: Constant) vs. Ta

Vece = 5.5V
tcas=60ns

50

P ——

&‘
——]
—]
r—

P ——
—
\
-.._._-'--

40

@

cle) [mA]

e tpe = 120 ns

[ tpc = 145053 30

L 1pc =230 ns S

tpc=400nsQ 2og
<

icc

25
Ta [°C]

7

5

| ccaq (tcp - Constant)
vs. V cC

50
Ta = 25°C
= tcp = 50 ns
E 40 - tpc=12005
@ 1~ tpc =145ns
2 30 ] I
&) 1., L ipc =230 ns
ué’ 1 C’,tpc =400 ns
20 Co
3 -‘/
L
4.0 45 5.0 55 6.0
Veeivl
I ccq (t cp: Constant)
vs. Cycle rate
50
_ Ta=25C |
< tgp =50 ns
E 4 |
T s Voo = 5.5V
:%. * Voo =50V
30 ” Voo =4.5V
g’ /7/ i
g s
g 20 o
Q
L
2 4 6 8 10
Cycle Rate (1/ tpc) [MHz]
lcoa (tgp : Constant) vs. Ta
Voo = 5.5V
- [——
\\\'- tpg =120 ns
3 tpg = 145 ns
t—t L 1ho =230 ns
— | tpg = 400 ns
0 25 50 75
Ta [°C]



Input level [V]

input level [V]

Input level [V]

Address Input vs. V ¢

Ta = 25°C
2.0 t -
Vi min //
1.5
= V) max
1.0
4.0 45 5.0 5.5 6.0
Vee V]
Data input vs. V ¢
Ta =25°C
20 ot —
VlH mi //
1.5
V||_ max
1.0
4.0 4.5 5.0 5.5 6.0
Vee (VI
Clock Input vs. V ¢
Ta = 25°C
20 >
VlH min /
1.5 ]
%/
- _-/v"_ max
4.0 45 5.0 5.5 6.0

Vee (V]

input level [V]

Input level [V]

Input level [V}

=MSM3764An

Address Input vs. Ta

Vee= 5.0V
2.0 4 -+
Vi min
15 [
V"_ max
1.0
0 25 50 75
Ta [°C]
Data Input vs. Ta
Voo =50V
2.0 i 4
Vg min
1.8 V“_ max
1.0
o 25 50 75
Ta{°C]
Clock Input vs. Ta
Voo = 5.0V
2.0 t }
VIH min
1.5
VlL max
1.0
25 50 75
Ta [°C]
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RAS
CAS

140

e 120
MAl 4 00
80

60
40

20

76

(Vce = 5.8V, Ta = 25°C, 50ns/div)

RAS/CAS CYCLE, LONG RAS/CAS CYCLE, RAS-ONLY CYCLE, PAGE MODE CYCLE
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MSM3764A BIT MAP (PHYSICAL-DECIMAL)

/ AN

4 (A7 column = "H") NS (A7 column="L") [ Pint6 °
1] o] 126|127 63| 62 1l o 64] 65 126127
265 |255 255)2s5] |127]127 127|127 l 127|127 127 127
129[128]) 254|2s5) [191]190 i2ef1283) 192|193 2541255
e 2551255 127127 1271127 e 127|127 127 127
126[127 63| 62 1] oli 64| 65 126|127
254|254]| |126]126 12612611 ( 126]126 126|126
2842551 [191]190 1eafize]| L J | Fe2[1ea 254255
254f254)  |2s4l2s4] |126f126 126[126 ["] 126]126 126|126
64| 85 126127 63| 62 t] o 64{ 65 126127
253]253 253]253] |125]125 125h125111 " 1[l12s]12s 125{125
_ JLi1e2]193 2541255] [191]190 129f128}) | _ | LJ192]193 254|255

2531253V [ 2531253 2531253| f12s]125 1251251 [ 1251125 125|125 B

il o 64| 65] Tf1ze|127| | &3l e2 i1 o0 84| 65] T2s[i27
2521252 252252V = | r]252]e52 2521252] [124]124 124[124N] ~ [ [124]124 124124
191190 12ef128d| L J{]192]193 254 |255| [191]190 129[128|{ L 1] [192f183 254 ]2s5
252|a52] _|2s52|2852 ["] 252|252 252]252] |124)124 124]124 ["] 124|124 124]124
63| 62 1] ofll 64| 65 128]127 63] 62 1] o 64| 65 126|127
2511251 2s1l251|1( 1]l251]251 2514251] |123}123 12301231 1 [1z)a2e 123|123
(Column)

191|190 129128} {1 Jl[192]193 254|255]| {191]190 129]128][i )| [192]193 254256
132{132 132132] |1 132|132 1321132 4] 4 4] 4 ["] 4] 4 4] 4
63| 62 il o [Aj 64{ 65 126129 63 62 1] of{L 64| 65 126127
131]131 131131117 3[l131]3 1311131 3l 3 31 3llr ) 3] 3 3|l 3
191[190 129[128])} 192193 254]255] [191]190 129f128])] ]| f192[193 254|255
131]131 131]131 e [‘131 131 131 3l 3 3t 3Nl 3] 3 2]l 3
63] 62 1| o] . 64| 65 126|127 63| 62 il o 64| 65 126127
1304130 130{130N [~ [11130o]130 130|130 2] 2 2l 20|~ ( 2] 2 2] 2
1917190 t2a]r28|| L Ji[192[t93 254 [255] [191]190 120]12a}jl )] [192]193 254255
130/130 ik AED) | i 130{130 130]130 2] 2 2{ 211 2] 2 2l 2
63] 62 t] o A] c4f &5 126127 63| 62 il o [,.] 64| 65 265[127
11291129 1290129111~ Y| 129l129 129}129 1] 1 1 17 1] 1 1 1
191|190 129128 )] | |J192]193 254 255| [191]190 129|128])] | L[192]183 2541255
1291129 nglgg_]"[mgms 120]129 1] 1 1] 1 "I 1 1 1] 1
63f 62 1] o 64] 65 126|127 63| 62 1] olJ{ 64| 65 126127
128]128 1281128[1] "123 128 1281128 0l o ol o™ 0l 0 o] o
191[190 120128} (1 J]]192]193 2541255] [191]190 120]t28]]1 1| [192he3 254|255
128|128 128|128 = 128{128 128|128 0 of oflr" ol 0 o] ©

Refresh Address Refresh Address

Refresh Address Refresh Address

L (63 « 0) | 64 - 127) AYE (63 « 0} | ] (64 5127) |
= AV — \—
Din D, D, Dy Dy Dn pin Dy Dy D, D; Din
{Positive) (Negative) (Positive) (Negative)
o (Row)
Ping
B Cell A = Row Address (Decimal) Word Driver -~ Sense Amp

B = Column Address (Decimat)

H Sub Amp (C = Number of Bus Line)
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