CCRAL AANDA D
OLIVII 4“9V LA,D
100, 150 NSEC STATIC DIFFERENTIAL OUTPUT

4096 x 1 N-MOS RAM

| FEATURES

(] STATIC — NO REFRESH OR CHARGE PUMP [J TTL COMPATIBLE ADDRESS AND DATA
OSCILLATOR REQUIRED INPUTS
(] 4096 WORD x 1 BIT ORGANIZATION J LOW OPERATING POWER 450 MW TYP.
[J 100 NSEC ACCESS, 300 NSEC CYCLE —4402B [ DATA RETENTION TO Vpp =4V
(] 150 NSEC ACCESS, 350 NSEC CYCLE —4402A [ STANDARD 22 PIN DIP, PIN AND
(L] ON-CHIP ADDRESS REGISTER VOLTAGE COMPATIBLE WITH POPULAR
4096 BIT DYNAMIC RAMS

The SEMI 4402 is an N-Channel MOS random access Simple memory expansion is made possible by the

; memory, organized as 4096 words by one bit. It uses Chip Select input which causes the device to enter a

| a fully static memory cell which eliminates the need standby state of low power and high output impe-

| for any refresh or charge-pump circuitry. dance when unselected. High impedance inputs and

The device is packaged in a standard 22-pin DIP. \(:vtijttﬁt;t;eizgzler;ng;nsory eti)aQSlo_rmt to be accomplished
All inputs are TTL compatible except Chip Select, imu upport circuitry.
which requires a +12V level. Two complementary Use of well-established technologies and conserva-

‘ Data Out signals are provided, to drive a differential tive design rules contribute towards the high relia-

j amplifier. ili

l plifier bility of the 4402 product.

e L R
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SEMI'4402A,B

This device contains circuitry to protect

ABSOLUTE MAXIMUM RATINGS (See Note 1) (Referenced to GND) Static vottages o1 Sloo pelgue 1o high

- - it is advised that normal precautions be
Rating Symbol Value Unit " taken to avoid application of any voltage
VpDp -0.5 10 +15 Vdc higher than maximum rated voltages to _
Supply Voltages Vgs +051t0 -7 Vdc this high impedance c_n_rcn..m.

- Note 1: Permanent device damage may
fnput & Qutput Voltages (except Chip Select) Vi.Vo [ VBB 10 +156 | Vdc occur if  ABSOLUTE MAXIMUM
Chip Select Input Voltage VCs Vgg to +15 Vde RATINGS are exceeded. Functional

— operation should be restricted to

Power Dissipation Pp 1.6 (Note 2) w RECOMMEND OPERATING CONDI-
Operating Ambient Temperature Range TamMB | Oto+70 °c TIONS. Exposure to higher than recom-
mended or maximum voltages for

Storage Temperature Range TSTG | -6510+150 C extended periods of time could affect

device reliability.

RECOMMENDED OPERATING CONDITIONS TAE0°C to +70°C e 25°C ambient,  Derate

Parameter Symbol Min Nom Max Unit
VpD 114 12 126 v
Supply Voltages VB 45 5 55 \Y
Logic Levels
Input High Votiage texcept Chip Select) ViH 3 - 5.25 \%
Input Low Voltage (except Chip Select) ViL -1 - 0.7 \"
Chip Select High Voltage VeH Vpp -2 VpD Vpp*2V \%
Chip Setect Low Voltage Ve -5 - 0.5 Vv
DC ELECTRICAL CHARACTERISTICS (Full Operating voltage & temperature range unless otherwise noted)
Characteristics Symbol Min Tvyp Max Unit
tnput Current {except Chip Select) | Vy = 5.0V (Vgs = Ven! K -20 5 +20 uA
VL =05V (Vgs = V! L —20 -5 +20 A
Chip Select High input Current, DC (Vgs = 12V) IcH - 2 3 mA
Chip Select High Input Current, (Pulse Peak) Ves = 12v,
TcRr = 25ns Icp - 70 - mA
Chip Select Low Input Current (Vg = 0.5V) IcL - 2 3 mA
Supply Current, (TAMB =25°C; Vpp, Vgg|Unselected Ippy25°C - 1 5 mA
= nominal; all VI = max V,_: DO, DO (Chip Select =0 V) Ippy 70°C - 3 15 mA
terminated as shown in Figure 2) IBBU - -2 -3 mA
*See IDD vs Cycle time curve isﬂ::t;go:\s oo - 36 50 mA
Selected and Averaged Over One Cycle Cycle = 350ns IgB _ _2 _3 mA
Standby Current at Reduced Voitages 25°C Ipps - .5 1.8 mA
Vpp =4V, Vgg = — 4.0, Vcg = OV 70°C IDDS - 15 53 mA
Output Low Volitage Terminated per Figure 2TCSW < 1usec VoL — 0 h v
Output High Voltage Terminated per Figure 2TCSW < 1usec VOoH .35 1 2 v
Output Disabled Current Vs = 0V, Vo =2V 1po +10 — —-10 uA
AC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range Unless Otherwise Noted)
Characteristics Symbol Min Typ Max Unit
Chip Select Read And Write Puise Width 4402A | Tesr, Tesw | 150 - ns
44028 125 - ns
Chip Select Read and Write Recovery Time 4402A TcRR, TcWR | 175 - ns
44028 150 - ns
Chip Select Rise And Fall Time TCR’ TcF 10 50 ns
Hold Time (Address And Data) TH 100 - ns
Set Up Time Tp 10 - ns
Access Time (TcR = 10ns) 4402A | Ta - - <150 7 ns
44028 - - | 100 ns
Cycle Time (Read or Write, TcR = 10ns, TcF = 10ns) 4402A | T¢ 350 = - ns
44028 300 - - ns
Data Recovery TDR 10 15 - ns
CAPACITANCE (Over Full Temperature Range and Worst Case Voltage Conditions)
Characteristics Symbol Min Typ Max Unit
Input Capacitance fexcept Chip Select] V=24V, Veg = 12V Cy — 4 6 pF
Chip Setect input Capacitance Ccs - 50 - pF
Output Capacitance (Vg =20V, Veg =0 V) Co - 4 6 pF
2
e o R — - — . . B
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SEMI 4402A.,8

TIMING DIAGRAMS

DATA
STABLE .
RW ,7\/——;/ DON'T CAR:\
L_a.ov.a
AO-A11 DATA STABLE DON'T CARE
A
= TP | TH
READ CYCLE « TeR pu — Ter
y_ 90%
cs 90% 50%
10% 10% 10%
TCSR TCRR
TDR ~
TA
Ve !
v 25 MV
out
OUTPUT LOAD
" AS SHOWN IN FIGURE 2\k ’ ; POLARITY = VDO IS POSITIVE
DATA VALID FOR DATA ORIGINALLY INPUT AS V|
r
a.ov—! .
Rw DATA STABLE DON'T CARE
fe——3.0V
D1 DATA STABLE DON’T CARE
be—— 7v
WRITE CYCLE J
3.0v .
AO-A11 DATA STABLE DON'T CARE
f— 7V
TPl
TCR e Pt T =] — ~_TCF
/‘-90% 90%
cs _J
10%— 10% 10% —s-
. TCSw
TCWR
MILLIMETERS INCHES
TOP VIEW CERAMIC PACKAGE DIMENSIONS oM [ MIN T MAX | MIN T MAX
-~ W e W e T A 271| 278 [ 1.065 | 1.095
VBB [] 1w 22 ] 6ND T B — | ase ~ 1 0140
. .53 | 0.01 023
Ag 2 21 Ag ! [« 038 | 053 | 0015] o
A A D 864 [ 108 | 0.340 [ 0.425
10 3 20 7
A A E 229 | 279 | 0.0%0 | 0110
1 4 19 6 R e e R = — F 064 | 1.65 | 0.025 | 0.065
N/C 5 18 Vobp G 0.20 | 030 | 0.008 | 0.012
DI 6 17 cs J 254 | 3.81 | 0.100 | 0.150
¢ A o
— K 2R .4 REF
DO 7 16 DO 10.2 REF 0
Ao 8 15 A5
4
1 9 14 Aq t 3
. Az 10 13 Az __r_lL
N/C 1 12 R/W F J G_.'ﬂ"_
SEATING |
PIN ASSIGNMENT c~”‘ _.,I £ I‘ BLANE L—K—'ﬂ

e
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SEMI 4402A,B

IDD vs VDD AT VARIABLE TEMPERATURE

Igg vs Vgg AT VARIABLE TEMPERATURE
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]
CONDITIONS !
All tnputs Low
Chip Select = OV
Substrate Voitage = =5V
Standard Output Termination
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" CONDITIONS
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AVERAGE Ipp VS. CYCLE TIME
] ] | I T 1 1T T 3T
l—cow - 125ms—F CONDITIONS ]
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a N[ C5% 560m Tcsw - 1000m VoI T
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Altecnate Read 'Write
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- N
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2 ™~
CYCLE TIME (us)
BLOCK DIAGRAM
Ag —TP « x > Vpp (+12V)
]
ADDRESS ROW MEMORY
' GND
| LATCHES DECODER MATRIX d
Ag —L— - Pa— Vgg (- 5V)
— OUTPUT ——> DO
BW |  FW ‘l’_"ggg L 91  PRESENSE TRANSMISSION
LATCH GATE 5o -
DI——*}. DATA IN COLUMN
LATCH DECODER
2
ADDRESS
Ag — _p| LATCHES
' 4 I
A —1
cs $
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SEMI 4402A.,B

DEVICE OPERATION

Basic Operation

The 4096 static bits of memory are organized in an
array of 64 rows by 64 columns. The memory cells
are loaded or interrogated by simultaneously de-
coding the X address AQ through As for the rows
(see Block Diagram) and the Y address Ag through
A11 for the columns. Each column contains a
presense amplifier, the outputs of which are
“OR-ed’’ and connected to the output stage. Each
bit or memory cell is a standard flip flop consisting
of R1, R2, Q2D, and Q4D with two access devices
Q1D and Q3D (See Figure 1). The load resistors R
and R2 are 60 megohms typical and connect to the
VDD supply. Q1D and Q3D are used to connect
the cell to the sense lines whenever the X access
line is high. In the read mode the cell will pull one
of the sense lines low from its normally high state.
The selected presense circuit will detect the dif-
ferential voltage on the sense lines and amplify it.
In the write mode one sense line is forced low by
the presense circuit and the selected cell assumes
the state of the sense lines.

Chip Select

The chip select controls the operation of the mem-
ory. When the chip select is low the input address
buffers, decoders, sensing circuits and output stages
are held in the “‘off’’ state and power is supplied
only to the memory elements. When the Chip
Select goes high the memory is enabled. The Chip
Select pulse clocks the TTL logic level addresses,
R/W, and data input into “‘D"* type flip flops and
enables the output stage.

Data Output

One of the two outputs will source current (DO
for data originally input as V4, DO for data
originally input as Vi ). With the output load as
shown in Figure 2, the voltage at the output
sourcing current (VoH) will approach a value be-
tween 0.35V and 2V (typically 1V) above ground.
The voltage at the other output (Vo) will be
below 100mV. A differential amplifier is used to
detect the polarity of the signal. A differential
output of 26mV (VoyT) or more is considered a
valid output.

VDD
< R2 R1 <
S60MQ 60MQ S
X ACCESS ) S
7
,_J_LL< L X ACCESS
[
Q1D Q30
Q20 4 04D
SENSE LINE A SENSE LINE B

Figure 1. MEMORY CELL

3T} Vout DO

50 PFD SO PFD
4709 I I 470 Q

Figure 2. OUTPUT LOAD

Note: The resistence shown is the recommended
termination. The capacitive loading is used to
simulate the effect of seven additional outputs plus
one TTL load.

5
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SEMI 4402A,8

Battery Operation/Power Failure Data Retention

The memory cells {because they are cross coupied
high impedance static cells) will retain data down
to Vpp =4V. At Vpp = 4V, the typical power
dissipated is 1 uw/bit.

input Circuits — R/W Select, Data In and Address
input

The input signal is latched by Chip Select and can
change after Chip Select is high. The inputs can
be driven from standard TTL open collector out-
puts with pull-up resistors. The input does not
put any DC loading on the TTL driver.

Read/Write Mode Select

To WRITE, the R/W Input should be HIGH prior
to Chip Select. To READ, the R/W Input should be
LOW prior to Chip Select. When Chip Select is
high, R/W is latched into a register.

Data In

During a WRITE cycle the Data in {either HIGH or
LOW) should be stable priof to Chip Select. When
Chip Select is high, Data In is latched into a
register.

Address

Addresses should be stable prior to Chip Select.
When Chip Select is HIGH all addresses are latched
into an Address Register.

EMM sem

A Subsidiary of Electronic Memories & Magnetics Corp.
3883 North 28th Avenue, Phoenix, Arizona 85017

Telephone: (602) 263-0202

Represented in Your Area By:
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