inte|° Silicon Gate MOS 8107B-4

FULLY DECODED RANDOM ACCESS
4096 BIT DYNAMIC MEMORY

* Access Time-- 270 ns max.

* Read, Write Cycle Times--470 ns max.
* Refresh Period--2ms

* Low Cost Per Bit » Address Registers

* Low Standby Power Incorporated on the Chip

* Easy System Interface * Simpie Memory Expansion —

» Only One High Voltage Chip Select Input Lead
Input Signal —Chip Enable " Fully Decoded —On Chip

= TTL Compatible -- All Address, Address Decode
Data, Write Enable, * Qutput is Three State and
Chip Select Inputs TTL Compatible

» Read-Modify-Write Cycle v Industry Standard 22-Pin
Time--590 ns Configuration

The Intel B107B is 3 4096 word by 1 bit dynamic n-channel MOS RAM. It was designed for memory applications where
very low cost and large bit storage are important design objectives. The B107B uses dynamic circuitry which reduces the
standby power dissipatian.

Reading information from the memory is non-destructive. Refreshing is most easily accomplished by performing one read
cycle on pach of the 64 row addresses. Each row address must be refreshed every two milliseconds. The memory is re-
freshed whether Chip Select is a logic one ar a logic zero,

The B107B is fabricated with n-channel silicon gate technology. This technology allows the design and production of
high performance, easy to use MOS ¢ircuits and provides a higher functional density on a monglithic chip than other
MOS technologies. The 8107B uses a single transistor cell to achieve high speed and low cost. |t is a replacement for

the 8107B.
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SILICON GATE MOS 8107B-4

Absolute Maximum Ratings*

Temperature Under Bias . . . L 0°C 1o 70°C
Storage TEMDEAMLIE . . . .. . .. -B57C to +150°C
All input or Output Vottages with Respect to the most Negative Supply Voltage, Vag - e +20V 10 0.3V
Supply Violtages Vpp, Voe, and Vgg with Respect to Vgg . . ... .o oo ot e +20V to 0.3V
Power Dissipalion . e e 1.25W

TCOMMENT:

Stresses abowe those listed under "Absolute Maximum Ratings” may cause permanent damage tG the device. This is @ stress rating
onily and functional operation of the davice at these or any other conditions sbove those indicated in the operational sections of
this specification isnotimplied. £xpasure to absolute maximum rating canditions for extended periods may affect device reliabifity.

D.C. and Operating Characteristics

Ta = 0°Cto 70°C, Vgp = +12V + 6%, Vo = +5V £ 5%, vgglll = -BV £ 5%, Vgg = OV, unless otherwise noted.

Symbaol Parameter - Limits Unit Conditions
Min. | Typ.12] Max,
I I:::tint';::: E:;::tca .01 10 KA | Vi = VIL MIN t© Vig Max
e Input Load Current Ril] 10 A Vi = Vi piw (0 Vin max
liLol Output Leakage Current .0 10 A CE=Vj cor cS= Vil
for high impedance state Vo =0V to 5.25Y
| foor Vgﬁii:'zpé"of;;“"‘ 110 200 4A | CE=-1V 10 +.8V
. lop2 V:ﬁii:'::"é"oﬁ””e"‘ 80 100 mA | CE= Ve Ta = 25°C
! boawvy | Awverage Voo Current L] a0 mA, Cycle ;ianoa:]-‘lmns,
= 5 R
oo avz | Average Vo Current 27 40 ma :chile time=1000ns, Ta=25¢C
teg = 300ns
logy 18] ngﬂsr‘:"‘gg’:‘;';”""‘ 01 10 pA | CE=Vj g orCS=vy
lng . Vap Supply Current 5 100 A
ViL input Low Voliage -1.0 0.6 v ty = 20ns — See Figure 4
WYin " Input High Yaltage 24 Vop+t v
ViLe CE Input Low Voltage -1.0 +1.0 vV
Ving CE Input High Voltage Vop-! Vop+1 v
VoL Cutput Low Valtage 0.0 0.45 W IgL = 2.0mA
Van CGutput High Voltage 24 Vee 1 oM = ~2.0mA
NOTES.

1. The aniy requirameant for the sequance of applying voltags to tha devics is that Vg, Vog, and Ygg should never be .3V more
fiegative than Vpg.

2. Typical values are for Ty = 25°C snd neminal powsr supply voltages.

Tha Ipp and boo currents How to Vg, The Igp current is the sum of all leaksge currenty,

During CE on Vo supply current is dependent on output loading, Voo is connected 1o output buffer onby,

w
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SILICON GATE MOS 81078-4

Read and Refresh cyCle (1) {Numbers in parentheses are for minimurmn cycle timing in as)

I.._ Yo (470)
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! D
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NOTES:

P L

I-—nc,uu i

. For Refrash cycle row and colume addresses must be stable bafors tac and remain stabla for entire ta period,

- ViL MAX is the rafarence level for mausuring timing of the addresses, C5, WE, and Din.
- ¥iH MIN is the reference tavel for measuring timing of the addressas, &5, WE, and Din-

. Voo -2V is the reference level for measyring timing ot CE.
. Wgg +2.0V is the retersnce isvel for measuring the timing of DT,
. During CE high typicaliy 0.5mA will ba drawn from any addrads pin which is switched from low to high.

1

2

3

4. Vgg +2.0V is tha reference leval for maasuring timing of CE,
5

6

7
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SILICON GATE MOS 8107B-4

A.C. Characteristics 7, -0°c w070, vy, = 12V £ 5%, Voo = 5V £ 10%, Vgg = -5V 2 5%,
READ, WRITE, AND READ MODIFY/WRITE CYCLE wvgg = OV, unless otherwise noted.

Symbal Paramatar Min. [ Max. [ Unit Conditions
tREF Time Between Refresh 2 7 ms
!
tac - Addressto CESet UpTime: 0 ! " ons tac is measured from ena of address transition
am " Address Hold Time 100 | ns
tcc . CEOHTwme 130 ns
7 ‘ CE Transition Tsme 10 : 40 ns
toE ) CE Off o Qutput o K s
: High Impedance State
READ CYCLE
Symbot |l Parameter Min, © Max. Unit il Canditians
toy ' Cycle Time ’ 470 ns i t1 = 20ns
CE " CE On Time 360 : 4000  ns
tco  CE Output Delay P280 0 Ths Cunsa - 50pF . Load = One TTL Gate,
tacc  Address to Qutput Access . 270 ns | Ref = 2.0V,
. - — L= N
twL CE 1o WE o ns | tacc = tac *tep =~ 11T
—— | ”
twe WE 10 CE an 0 s |
WRITECYCLE
| Symbal | Parameter I Min._: Max. '__lfl_"l'.t_._i .__._ Conditians R
tow . Cycle Time 470 ns tr o= 20ms
[ tee | CEOnTime 300 4000 s
T _—T'\f_aé to CEOff T 150 T _r;:s“_.
——— _ e - ———
toew " CE toWE 150 ns i
tm,; 2] O to WE Set Up o ns
| ton | D Hold Time 0 s
twp | WE Pulse Width 50 | ms
L
Read Modify Write Cycle
Symbol Parameter i Min. © Max. ' Umt | Conditians
tawe | Read Modify WritelRMWI 590 ns | 1y - 20ns
Cycle Time |
-
i

tepw  CE Width During RMW

420 4000 s

twe  WECEon ) s
t WE 1o CE oft 150 s
[ e WE Pulse width 50 ns
tgw Dy toWESerUp o T T
[ tom Dy, Hotd Time e Tons
ey ' CE 10 Output Delay 250 ns
L ; Access Time T 270 R

c and 50pf, Loaa = One TTL Gate,
Ref = 2.0V

tace = lac tleo T
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SILICON GATE MOS 8107B-4

Typical Characteristics

Fig. 1. Ipp AV V5. TEMPERATURE

MNOAMALIZED \p, &%

] ) ) ]
T, 08
Fig. 3. Ippg VS. TEMPERATURE
21 |
!
1. i
§ s -
5 P
£ .
H
§
o
us
a FL 5a N
Ta 1EI
Fig. 5. TYPICAL ign V5. Vor
40 LY
»’
y .
-1 o
> [al
- g |
<
j el

- wer .
il TAY | .
H I e '
q
1

i
o 1 3 L] &

Ve Droanl

Fig.7. TYPICAL REFRESH VS. TEMPERATURE

LA

5-87
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SILICON GATE MOS 8107B-4

Read Modify Write Cycle™

Symbol Paramagter T Min, Max Unit Conditions
tawe Read Modify Write{RMW) : 530 s tr = 20ns
Cycle Time '
teRw CE Wigth During RMW 420 3000 ] ns
Ye WE to CE on 0 ns
t WE to CE off 1
w oo 50 i Ciopq = 5OPF, Load = One TTL Gate,
e WE Pulse Width 50 g Ret = 2.0V
tow Dy to WE Set Up ] ng
LN IZ)IN Hold Time o ns
ten CE to Qutput Delay 250 | ns
Liee Access Time 270 ns tacc = tac *igp * i1
{Numbers in parentheses are for minimum cycle timing in ns.}
| |‘ - tawciS90 (T
MW : ®
nnnﬁi%sgg ® ADDFESS STABLE ADDRESS CAN CHANGE
My .
© o e el
e - L S,
. Co topp (8204 [ e (20 g (20w e
Vine !
®
CE
- -y 11507 - - -
Ve mad @
| e — 130 |
_,.4! [ | I '-—-‘: cC
W :
WE | WE CAN
CHANGE
LR :
: gyl B P
¥iM ;
]
Dy I Byy CAN CHANGE Dy STRBLE 2:‘;:2:
iy 4
-—— tog 1250 - - -
VoK @ e e ——
- HIGH o G
T “ureoance ! ]‘__- T v T = gpeoANGE
gL ———— . o
-— Yagg 2701 =omrms == e tep 0l - oA —.——
NOTES:

1. A.C. eharactaristics are guaranteed only it curnulative CE on time during tREF is <65% of trEF. For continugus Arad-Modify-Write
operatian, too and tRw e should be ingreased ta at least 185ns and B46ns, raspectively.

. WE mustbe at v H unt and of Q.
1 co

[ LR ]
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. WL MAX is the reference leval for msasurning timing of the addressas, s, m, and Dy
- Vi MIN i tha refarance {evel for messuring tming of The addresses, £, WE, and D).
- Vgg +2.0V ix the referance lavel lar maasuring timing of CE.
Vpo -2V is the raterence level lor measuring timing of CE.

Vgg +2.0V is the refarance lsvel far measuring the timing ot DayT.

. During CE high typically 0.5ma will be drawn fram any address pin which |t switched from low to high.



SILICON GATE MOS 8107B-4

Typical Current Transients vs. Time
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Applications
Refrash

The 81078-4 isrefreshed by either a read cycle, write eycle, or read-modify write cycle, Only the selected row of
memory array is refreshed. The row address is selected by the input signals Ag thru Ag. Each individual row
address must receive at least one refresh cycle within any two milliseconds time period.

If a read cycle is used fer refreshing, then the chip select input, €5, can be a logic high or a logic low. If a write
cycle or read-modify write cycle is used to refresh the device, then C5 must be a logic high, This will prevent
writing into the memory during refresh.

Power Dissipation

The operating power dissipation of a selected device is the sum of Vpp x Inpav and Veg x lgg. For a cycle of
400ns and tcg of 230ns typical power dissipation is 456mW.,

Standby Power

The 81078-4 is a aynamic RAM therefore when Vg = V¢ very little power is dissipated. In a typical system
most devices are in standby with Veg at Vi ¢. During this time only leakage currents flow li.e., Ipp1, Icct.
Be. Lo, IL1). The power dissipated during this inactive period is typically 1.4mW, The typicai power dissipa-
tion required to perform refresh during standby is the refresh duty cycle, 1.3%, multiplied by the operating
power dissipation, or 5.9mW, The total power dissipation during standby is then 7.3mW typical.

System Interfaces ang Filtering

On the foliowing page is an example of a 16K x § bit memory system. Device decoding is done with the CE in-
put. All devices are unselected during refresh with C8. It is recommended that 1uF high frequency, low induc-
tance capacitors be used on double sided boards. V¢e to Vgg decoupling is required only on the devices located
argund the peripnery of the array. For each 36 devices a 100uF tantalum or equivalent capacitor should be
placed from Vpp 1o Vsg close 1o the array.



SILICON GATE MOS 8107B-4

Typical System

Below is an example of a 16K x 8 bit memory circuit. Device decoding is done with the CE input. All devices
are unselected during refresh with C5 input. The 8210, B205 and 8212 are standard Intel products.
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