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GENERAL DESCRIPTION — The 4096DC is a 4096 bit dynamic Random Access Mem-

ory arganized as 4096 one-bit words. This device is designed utilizing the single transistos

dynamic memary cell.

A unique address multipiexing and latching technique permits the packaging of the , 3

4096DC in a standard 16-pin ceramic Dual In-line Package. The use of this package allows & &
WE

LOGIC SYMBOL

construction of highly dense memory systerns utilizing widely available automated testing

and insertion equipment. v ag &
The 4096DC features direct TTL compatitulity, on-chip address, data input and data 5 — Aq
output latches, TTL-level clocks with extremely low capacitance and a range of access 7 Ay
times from 200 ns {4096-2DC) to 350 ns {4096-6DC). The 4096DC is manutactured 17— A3 Ogur b—1a
using the n-channel |soplanar process. th o Ag
10— Ay,
® ALL INPUTS TTL-COMPATIBLE, INCLUDING CLOCKS 2 — Ui pas CAS
® DON-CHIP LATCHES FOR ADDRESSES, CHIP SELECT, DATA INPUT ? ?

® THREE-STATE TTL-COMPATI{BLE OUTPUT 4 15
® CHIP SELECT DECODING DOES NOT ADD TO ACCESS TIME

® READ OR WRITE CYCLES: 4096-2: 300 ns, 4096-3: 360 ns, 4096-4: 420 ns,

4096-5: 500 ns :ss ; ':_" ‘95

= n
® ACTIVE POWER: 4096-2: <431 mW, 4096.3: <378 mW, 4096-4: <341 mW, 4096.5: Vi = Pin 8
<315 mW - Vga = Pin 1

® STANDBY POWER: <25 mW R
*’o\STANDAHD 16-PIN CERAMIC PACKAGE "

e e COMNECTION DIAGRAM
DIP (TOP VIEW)

BLOCK DIAGRAM Wit 5 [ROBF
CHIP SELECT
1CS; DATA IN DATA IN
LAlCH Dint
COLUMN
ADOHE 55 STROBE |
cas) CLOCK GENERATOR NO 2 ve 1 [ d []16 Vs
1] 1 Dl ABLE . L
x ] *FNAHLI— ) w2 [ []15 cas
Lz ENABLE
%3 - we 3 [ []:4 Dgor
42 ] 1} OF G4 COLUMN DECODER
58 }m.__ o J nas 4 [ 53 ¢
By
OuTPUT As b 12 A3
54 SENSE AMPS LATEH AND o v H
A ADDRESS T UATA IN DATA OUI GATING AUFFE R A 6 11 A
Ao By BUS
I——— 64 ———} L[)Am aul A [: o
v oot ! s
I z --— Vag
[=a 5&'—-:- Vew ‘pp 8 :lg Vee
12 ot g I 096 A7 - V55
g 28 : STORAGE ARRAY - V0D
@ oD ™ Vs
o _ b i 1
E,NABLEL——-
CLOCK GENFRATOR NOY 1
ROW ADORESS STROBE —i
(RAS) J

ol

Datasheet4U.com
www.DataSheet4U.com



FAIRCHILD MOS INTEGRATED CIRCUITS »4096

PIN NAMES
An Address Inputs DouTt  Data Output
DN Data Input vee +5 vV Power Supply
cs Chip Select Input Vgg 0V Power Supply
WE Write Enable Input vVag 5V Power Supply
RAS Row Address Strabe (Clock) Input Voo +12 V' Power Supply

CAS Column Address Strobe (Clock) tnput

ABSOLUTE MAXIMUM RATINGS (Note 1)
Voltage of any pin relative to Vgg —-05Vto+
Operating Temperature U 0°C1o70°C
Storage Temperature [Ambient) - 1o c

ADDRESSING — The 12 address bits reguired to decode 1 of 4096 cell locations are multiplexed onto the 6 address pins and
latched into the oa-chip row and column address latches. The Row Address Strobe {RAS]) latches the 6 row address bits onto
the chip. The Column Address Strobe {CAS) latches the 6 column address bits pius Chip Select (CS} onto the chip. Since the
Chip Select signal is not required until weil into the cycle, its decoding time does not add to the system access or cycle time,

DATA INPUT/OUTPUT — Data to be written into a selected cell is latched into an on-chip register by a combination of WE
and CAS. The iast of these signals making its negative transition is the strobe for the Data In register. This permits several
options in the write timing. In a write cycle, if the WE input is activated prior to CAS the Data In is strobed by CAS and the
set-up and hold times are referenced 10 this signal. 1f the cycle is to be a read-write cycle or read-modify-write cycle, then the
WE input will nat gotoa logic O untit after the access time has eiapsed. But now, because CAS is ready at a logic 0, the Data
In is strobed in by WE and the set- -up hold times are referenced to WE.

At the beginning of a memory cycle the state of the Data Out Latch and buffer depend on the previous memary cycle. If
during the previous cycle the chip was unselected, the output buffer will be in its open-circuit condition. 11 the previaus cycle
was a read, read-write, or read-modify-write cycle and the chip was selected, then the output latch and buffer will contain the
data read from the selected cell. This output data is the same polarity (not inverted} as the input data. If the previous cycle
was a write cycle (VTE active low before access time) and the chip was selected, then the output latch and buffer will contain a
logic 1. Regardless of the state of the output it will remain valid until CAS goes negative. At that time the output will
unconditionally go to its open-circuit state. It will remain open circuit until after an access time has elapsed. At access time
the output will assume the proper state for the type of cycle performed. If the chip is unselected, it will not accept a WRITE
command and the output will remain in the apen-cifcuit state.

INPUT/OUTPUT LEVELS — All inputs, including the two address strobes, will interface directly with TTL. The high
impedance, low capacitance input characteristics simpiify input driver selection by allowing use of standard logic elements
rather than specially designed driver elements. Even though the inputs may be driven directly by TTL gates, pull-up or
termination resistors are normally required in a system to prevent ringing of the input signals due to line inductance and
reflections. in high speed memory systems, transmission line techniques must be employed on the signal lines to achieve
optimum system speeds. Series rather than parallel terminations may be employed at some degradation of system speed.

The three-state output buffer is a low impedance to Vi for a logic 1 and a low impedance to Vgg, for a logic 0. The
resistance 1o Vo is 500 ohms maximum and 150 ohms typically. The resistance to Vg5 is 200 chms maximum and
100 ohms typically. The separate Vi pin allows the output buffer 1o be powered from the supply voltage of the logic to
which chips are interfaced. During battery standby operation, the Ve pin may be unpowered without affecting the 4036
refresh operation, This allows all system logic except the RAS timing circuitry and the refresh address logic to be tumed off
during battery standby to conserve power.

REFRESH — Refresh of the cell matrix is accomplished by performing a memory cycle at each of the 64 row addresses every
2 milliseconds or less. Any read cycle refreshes the selected row, regardless of the state of the Chip Select. A write, read-write,
or read-modify-write cycle also refreshes the selected row but the chip should be unselected to prevent writing data into the
selected cell.

POWER DISSIPATION/STANDBY MODE — Most of the circuitry used in the 4096 is dynamic and draws power only as the
result of an address strobe edge. Because the power is not drawn during the whole time the strobe is active, the dynamic
power is a function of operating frequency. Typically, the power is 120mW at a 1 45 cycle time for the 4096DC with a worst

case power of less than 341 mW at a 420 ns cycle time. To reduce the overal systemrpower the Row Address Strobe (RAS)
must be decoded and suppiied to only the selected chips. The CAS must be supplied to all chips {to turn off the unselected
outputs). But those chips that did not receive a RAS will not dissipate any power on the CAS edges, except for that required
1o turn off the output, If the AAS is decoded and supplied to the selected chips, then the Chip Select input of all chips can be
at a logic 0. The chips that receive a CAS but no RAS will be unselected {output open-circuited) regardiess of the Chip Select
input.




FAIRCHILD MOS INTEGRATED CIRCUITS 4096

RECOMMENDED DC OPERATING CONDITIONS (0°C < TA L 10°C)

SYMBOL PARAMETER MIN TYFP I MaX [ UNITS NOTES
Yoo Supply Voltage o ] A 12,0} ]' 124 r W . 7 t
Veg Supply Voltage 45 50 VoD 3 v 2
Ves Tsweves Lo T oty i
Vgg Supply Voltage 1 -55 50 ' ah : v : 2
Vinl | input HIGH Voltage A_d;re_ss Inpu[__“ TV T T 2a ) 5.0 Vi, ] v o ' 214
ViL | tapur LOW vmnagé Au nputs __:+ B 'l1_b_ _ 0 1 06 l v ; 2,1{_'_‘
Vibz | tnput HIGH Voltage RAS Cas,cs.we | 27 50 I VG v l214
DC ELECTRICAL CHARACTERISTICS {D'C < Ta < 70°C) (Vpp = 12.0V ' 8% Ve DOV ' 104, Vgg -0V, i
VBE = 5.0V * 10%) |
o PART NUMBER | |
SYMBOL PARAMETER 40962 4096-3 4096 ] | 4096-5 S UNITS . NOTES ‘
i | max [ min ] max | NG max i Laax
—_ e b [RRE TR : ! . R o
D1 Average Vo Power Supply Current 35 : 36 ! ‘ 27 + 25 } MA 1 16
lce Vccl P‘dwer Supbliyr'ibjrrent o A : ' { ; mA" ‘ g o
Igg Average VBB Power Supplv / Current 75 T ' mo T r A :
o2 Standby VDD Power S:;i)'parérur(ernt 1 2 ] IR ' 7 ‘ ' 2 i mA '
N Input Leakage Currem {Any lnputl T 0 | 1o ' W ' ) : ,..A I n
AN e o : ; , . R i :
louT Qutput Leakage Currem 10 10 : 10 m wd 1
Vor 7‘“—9@:171751;6797\}70[!?* at |OUT - 5 mA - 2;4 1 24 : 2.4 24 v ! T
Vo, | Output LOW Voltage at IgyT - ? mA | 04 | 04 ‘ ova oo ] v
Cini | input Capacitance | lAg - Ag} 1¢ ! 10 : T Co et
CiN2 input Capacitance {RAS CAS D|N WE CS) LI P / 7. pF
Cout__ [ Oumeut Capacitance (Doup) o] s L T
RECOMMENDED AC OPERATING CONDITIONS (0°C <. Ta < 70°C) (Vpp = 120V * 5. Vo 50V 10%,
Vgg - 0V, VBB——SOV' 1070 (Nate 17)
----- D o B PART NUMBER J E
SYMBOL PARAMETER 4086-2 40963 L 4096-4 l 40965 4' UNITS NOTES
N | max | smin Emax | vin | max  min \ MAX | 1
Handom Read ar Write Cycle T:me T 300 365 ‘ 425 Ty e ! in T
Access Time from ROW Add(ess Strobe ) 200 )| 250 @ 7 360 _‘) M 1 3,15
I "Access Time trom C Culumn Address S:rube . [1] -I 175 . -!‘-’50‘5;’ n.s
Dutpuy -Buffet f:.l:l?éf'rDeld\“ ) ) N ) _D_ : :IC_i_ D BD ) 0 ; 90 ) 0 100 : -_ .m 11 _j
ROW Address Strobe Precharge T4me 100 1156 ;125 Ttk ! ny :
"ROW 10 Column Strobe Lead me | 80 | | 100 125 D isu [ T
Column Address Suobe Pulse Whdth | 120 o {0 Tamd I N
AaesseupTme 7ol 1 e Lol e s
A_ﬂ_e_s_s_ Hold Time o - 60 ; 0 Lt ‘ ' no 34
Chip Select Hold Tume 70 80 i 40 I i "
tnes | ResdCommondseruptwne | o ol Lol o
tRCH | Rrad Command Hold Time | 30 | 35 Lo EECE G s
Command Hold Tume ap 1o j 140 140 S 4B
Command Pulse Width —* | 120 150 i 175 | Cawe T e i
tRL | Column to ROWStrobe Lead Tme | 20 [ | 20 ' ; 20 ; 120 20 l 1 ns 1 7
tCWL Write Command 1o Column Strope Lead 'Inme B 1_2[}__ N ) 15_0 [ | 200 T i ny J[ |.3 ~
I0s Data In Set-Up Time ) ] ____[_)_ _ N 0 i ' 0 | i ns 13
‘OH Data In Hold Time _ R % | (1o . 330 | ' 150 l i H I3
tRFSH Refresh Period z 2 ; 2 2 ms
tmMoD Modify Tme | IOL IR | 10 | 0 ‘ us 8
MNotes on fallowing page.
3 69
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MOTES:

10.
1t
12.
13.

14,
15.
. Current ia proportional to spesd with maximum currant measured at fastest cycle rata.
1T.

. Strassas grester than those listed undar “ Absolute Maximum Ratings” may cause permahent damage to 1he device. This is » stress rating

only and funciional oparation of the device st thess or any other conditions above those indicated in the operational sactions of this
specification is not implied. Exposure to absolute maximum rating conditions for extendad pariods may affect device relidbility.

All voltages reterenced 1o Vgsg.

Aeferenced 10 RAS lesding edge.

. Asterenced to CAS leading edge.
. Helarenced to CAS trailing edge.
. Write Command Hold Time is important only when performing normal random writé cycles,

During read-write or read-modify.write cycies, the Write Command Pulse Width is ths limiting parameter.
RAeferanced to the RAS trailing edge.

AReferanced to sccess timae.

Dapends upon cutput loading. The Ve supply is connecied only to the cutpur buffer.

All device pins at O voits sxcept Vg at —5 volts and pin under test which is at +10 volts.

Gutput disabled by chip sslect input.

Output valtage will swing from Vgg 1o Vg independant of differantisl betwaen Vgg and V. _
Thase parametsrs are retersnced to the CAS teading sdgs in random write cycle operation and to the WE leading edge in road-write or raad-
madify-writa cycles.

input voitages greater than TTL levals (D10 5 WV} require device operation at reduced speed.

Assumas tpo Mminimum.

AC massuremants assume =10 ns rise and fall times.
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