intela Silicon Gate MOS 8101-2

1024 BIT (256 x 4) STATIC MOS RAM
WITH SEPARATE 1/0

= 256 x 4 Organization to Meet Needs * Inputs Protected — All Inputs Have
for Small System Memories Protection Against Static Charge

» Access Time — 850 nsec Max. » Low Cost Packaging — 22 Pin Plastic

= Single + 5V Supply Voltage Dual-In-Line Contiguration

= Directly TTL Compatible — Al Inputs 1 Low Power — Typically 150 mW

and F)ulput = Three-State Qutput — OR-Tie
n Static MOS — No Clocks or Capability

Refreshing Required
& Simple Memory Expansion — Chip
Enable Input

s Qutput Disable Provided for Ease of
Use in Common Data Bus Systems

The Intel 8101-2%is a 256 word by 4 bit static random access memory element using normatly off N-channel
MOS devices integrated on a monolithic array. 1t uses fully DC stable {(static) circuitry and therefore requires

no clocks ar refreshing to operate. The data is read out nondestructively and has the same polarity as the
input data.

The 8101-2 is designed for memory appiications where high performance, low cost, large bit storage, and sim-
ple interfacing are important design objectives,

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. Two chip-enables
allow easy selection of an individual package when outputs are QR-tied. An output disable is provided so that

data inputs and outputs can be tied for common I/0 systems. Qutput disable is then used to eliminate any
bidirectional logic.

The Intet 8101-2 is fabricated with N-channel silicon gate technology. This technotogy allows the design and
production of high performance, gasy-to-use MQOS circuits and provides a higher functional density on a mon-
olithtc chip than either conventional MOS technology or P-channel silicon gate technology.

Intel's silicon gate technology also provides excellent protection against contamination. This permits the use
of low cost silicone packaging.
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SILICON GATE MOS 8101-2

Absolute Maximum Ratings* "COMMENT:

Stresses above those listed under “Absoiute Maximum
Ambient Temperature Under Bias . . . . .. 0°Cto 70°C Rating’'may cause permanent damage to the device. This
Storage Temperature . ... .. ..... -65°C 1o +150°C is & stress rating only and functional operation of the de-

vice at these or at any other condition above those indi-
cated in the operationsl sections of this specification is
not implied. Exposure to absolute maximum rating con-
Power Dissipation . ., . ... .. ........... 1 Watt ditions far extended periods may affect device reliability.

Voltage On Any Pin
With Respect to Ground . . . ... ... =05V o +7V

D.C. and Operating Characteristics
Ta =0°C to 70°C, Vop = BY 5% unless otherwise specified.

Symbol Parameter Min. Typ.“] Max. Unit Test Conditions

) Input Current 10 LA Vin = 0to 5,25V

I OH 1/0 Leakage Currenti2| 15 uA § CE =22V, Vgur = 4.0V

I o 1/0 Leakage Current(2] -50 pA | CE =22V, Voyur = 045V

leey Power Supply Current I a0 60 mA Vin = 5.25V, ip = OmA
! Ty = 25°C

loes Power Supply Current I 70 mA | Wy =525V, ig = OmA
i Ta =0°C

ViL Input “Low"" ¥aoltage L -0.5 +0.65 Vv

VIH Input “High" Voltage | 2.2 Vee v

Voo Qutput “Low™ Voltage +0.45 v lgr = 2.0mA

Vou Output “‘High” Voltage 2.2 v lon = - 150 A

NOTE: 1. Typical values are tor T = 25°C and nominal supply valtage.

2. Input ang Qutpul tied tagether,

OUTPUT SOURCE CURRENT VS5, QUTPUT SINK CURRENT VS,
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SILICON GATE MOS 81902-2

A.C. CHARACTERISTICS T,

=0°C to 70°C, Ve =5V £5% unless otherwise specified

LIMITS [
SYMBOL PARAMETER : ; T UNIT
o L MIN, ! TYP MAX,
READ CYCLE
tac [ READ CYCLE | as0 Pons
1, ACCESS TIME i 500 850 | s
teo : CHIP ENABLE TQ OUTPUT TIME 500 | s
tom PREVIOUS READ DATA VALID WITH RESPECT 50 C o ng
TO ADDRESS :
toma PREVIQUS READ DATA VALID WITH RESPECT 0 i ons
TO CHIP ENABLE ‘
WRITE CYCLE
twe | WRITE CYCLE beso P
taw | ADDRESS TO WRITE SETUP TIME 200 ns
twe " WRITE PULSE WIDTH . 600 . s
twh _WRITE RECOVERY TIME 50 : "o
tow DATA SETUP TIME 650 ns
toH DATA HOLD TIME 100 A
tow CHIP ENABLE TO WRITE SETUP TIME 750 | ns
111 Typical values are for T 4=289C and nominal supply voltage,
CAPACITANCE T, =25°C, f=1MHz
A.C. CONDITIONS OF TEST SYMBOL TEST T';::"Tsh‘;'?{
Input Pulse Levels: +0.65 Volt to 2.2 Vot - .
Input Puise Rise and Fall Times: 20nsec Cin INPUT CAPACITANCE 3 5
o (ALL INPUT PINS) W,y = OV
Timing Measurement Reference Level: 1.5 Volt CITANCE
c DUTPUT CAPA
Cutput Load: 1 TTL Gate and C, = 100 pF ouT _ 7 10
- Vauyr =0V
WAVEFORMS
READ CYCLE WRITE CYCLE
g ._I Vg -]
AODHES>< X ADDRES><
te gt o
— v [ 1
CHIP CHIP ™
ENABLE ENABLE
Tomg
paTa READ, ’
out * WAITE L Vs
—a] lomy L o = L-1]
DATA DATA CAN DATA CAM

IN CHANGE DATA STABLE

CHANGE
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SILICON GATE MOS 8102-2

TYPICAL D.C. CHARACTERISTICS

INPUT CUARENT VS. EFFECTIVE INPLIT QUTPUT SINK CURRENT V5.
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intal Silicon Gate MOS 8102A-4

1024 BIT FULLY DECODED STATIC MOS
RANDOM ACCESS MEMORY

= Access Time — 450 ns Max. = Simple Memory Expansion — Chip

» Single +5 Volts Suppiy Voltage Enable Input

= Directly TTL Compatible — All Inputs = Fully Decoded — On Chip Address
and Output Decode

= Static MOS — No Clocks or ® inputs Protected — All Inputs Have
Refreshing Required Protection Against Static Charge

* Low Power — Typically 150 mW = Low Cost Packaging — 16 Pin Plastic

= Three-State Quiput — OR-Tie Duai-In-Line Configuration
Capability

The intel®8102A-4 is a 1024 word by one bit static random access memory element using normaily off
N-channel MOS devices integrated on a monolithic array. 1t uses fully DC stable {static) circuitry and there-
fore requires no ciocks or refreshing to operate. The data is read out nondestructively and has the same
polarity as the input data.

The 8102A-4 is designed for microcomputer memory applications where high performance, low cast, large
bit storage, and simple interfacing are important design objectives.

It is directly TTL compatible in all respects: inputs, output, and a single +5 volt supply. A separate chip
enable (CE) lead allows easy selection of an individual package when outputs are QR-tied.

The Intel B102A-4 is fabricated with N-channel silicon gate technology. This technology allows the design and
production of high performance, easy-to-use MOS circuits and provides a higher functional density on a mon-
olithic chip than either conventional MOS technology or P-channel siticorn gate technology.

Intef's silicon gate technology aisc provides excellent protection against contamination. This permits the use
ot low cost silicone packaging.
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SILICON GATE MOS 8102A-4

ABSOLUTE MAXIMUM RATINGS™

Ambient Temperature Under Bias 0°C to 70°C

Storage Temperature —B5°C to +150°C

Voltage On Any Pin

With Respect To Ground —0.5V to +7V

Power Dissipation 1 Watt

D.C. AND OPERATING CHARACTERISTICS

*COMMENT:

Stresses above those listed under “’Absotute Maxi-
mum Rating” may cause permanent damage to the
device. This is a stress rating oniy and functionai
operation of the device at these or at any other
condition above those indicated in the operational
sections of this specification is not implied. Expo-
sure to absolute maximum rating conditions for
extended periods may affect device reliability.

T, =0°C to +70°C, Vo = 5V +5% unless otherwise specified

LIMITS
SYMBOL PARAMETER UNIT TEST CONDITIONS
MIN. TYR | MaX,
I INPUT LOAD CURRENT 0 A Yin= 010 5.25V
tALL INPUT PINS)
Lok OUTPUT LEAKAGE CURRENT | 5 pAy CE=20V.Vgyr-24tw Ve
lLoL . OUTPUT LEAKAGE CURRENT } | -10 A 1 TE=20V,Vg 7= 04V
feer POWER SUPPLY CURRENT | 30 | 60 ma, ALL INPUTS = 525V
: ; DATA QUT OPEN
: T, = 259C
Locz POWER SUPPLY CURRENT .70 mA ALL INPUTS = 5,25V
' DATA QUT OPEN
| T, = 09C
VIL. INPUT “"LOW"” VOLTAGE -05 I 0.8 v
Vin INPUT “HIGH" VOLTAGE 20 I~ Ve Y
Voo OUTPUT "LOW™ VOLTAGE 04 v oL = 2.1mA
Von DUTPUT "HIGH" VOLTAGE 24 v Ton= —TO0HA
L 1
111 Typicel values are for Ta = 259C and nominat suoply voltage,
TYPICAL D.C. CHARACTERISTICS
POWER SUPPLY CURRENT vS. POWER SUPPLY CURRENT VS.
AMBIENT TEMPERATURE SUPPLY VOLTAGE
L1} &0 T T
| T ]
0 Vep® 525V _ | 5o ' ; H
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10 ;
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SILICON GATE MOS 8102A-4

A. C. Characteristics T, =0°C 10 70°C, V., =5V 6% unless otherwise specified

Waveforms
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|
. Symbol Parameter Limits l Unit
; Min. l Typ,“l[ Max,
READ CYCLE
tAg Read Cycle | 450 ions
ta _ Access Time ‘ 450 | ns
tco Chip Enable to Output Time 230 | ns
ToH1 Previous Read Data Valid with Respect to Address 40 ns
touz Previous Read Data Valid with Respect to Chip Enable 0 I ns
WRITE CYCLE
twe i Write Cycle 450 ns
taw ' Address to Write Setup Time 20 ns
twp ¢ Write Pulss Width 300 ns
i WR Write Recovery Time 1] ns
E tow Data Setup Time 300 ns
. ! DataHold Time 0 i ons
tow : Chip Enable to Write Setup Time 300 ns
NOTE: 1. Typical values are for T = 26°C snd nominai supply voltage.
Capacitance'® 1, = 25°¢, 1 = 1MHz
A.C. CONDITIONS OF TEST SYMBOL TEST LIMITS (pF}
Fnput Pulse Levers 0.8 Vot ta 2.0 Volt Tve ] max.
Input Rise and Fall Times: 10nsee Cin INPUT CAPACITANCE 3 5
Timing Messurement  [nputs: 1.5 Volts (ALL INPUT PINS) v, = OV
o Rnlerence. Levels Qutput: 0.8 and 2.0 Vohs CDUT OUTPUT CAPACITANGE ) 10
utput Load 1TTL Gatamnd Cy_ = 100 pF Vour = OV
NOTE: 2. This parameter iz periodicaly sameled

—

DATA CAN
CHANGE




SILICON GATE MOS 8102A-4

Typical D, C. and A. C. Characteristics
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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.
I
PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
81078 81078
Vaa [ ., Ag o ! -0 ‘oo
2y O N By > o i MEMORY o e
=u 5 i o = Ay o RS.:?EEEEDHE o ARRAY -—
Ay L] 1 4y o RECISTER F—— -— g
et i Ay O—w 5446
5 -
= - :a Dour B " 4 i
— E i)
rt= ER i
-1 2
= e T1ING coLUMN
— A CE g CONTROL
Ay A GENERATOR T aMPLIFIERS
vee O o5 CE wE | !
Yy 19 i . i % 84
PIN NAMES '
i Dy O—= |—- COLUMN DECODE
Ay, ADDRAESS INPUTS* | Vpe  POWER (-5V) WE o o and
G TER
CE CHIF ENABLE Voo POWER (+5V) 5 u—m BUFFER REGISTE
€€ CHIPSELECT Vop  POWER (+12V) | i I 4 I I
Dy  DATAINPUT "Wy _ GROUND ! : r ERPS 4
Bgur  DATAQUTPUT ' WE WRITE ENABLE | i Bour B Ar Am B Awg An
NC NOT CONNECTED |

“Rafresh Addrese &5
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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)
|
ADDRESS $TABLE ADDRESS CAN CHANGE (7) ADDAESS STABLE
it 01580 rreen —ud 1020 — o ty120H
|- b 1300] — - —
top 1130} — o]
— el
Vin |
wE |
WE caN !
CHANGE :
My ) e
\
1 !
; ten 250} e by 101
VoM - @ r—-———-——-
HIGH HigH
BEUT == yupEnahcE ""i ‘ VALID ﬂ: [ IMPEDANCE ]
g - T - ——— e ———
- el 2?0 | L]
; ace —"“! —‘"| —tcr
Write Cycle .
f To 470
Yn |
F €
wﬁﬁg i ADDRESS §TABLE ADDRESS CAN CHANGE (7) ADDRESS STABLE
V“_ @ |
0 — e 20
el " egl300) -« - J—— tyi20h
Yime - — @ H i
ce
e i 150]
I
Yo @ ' I : ]
! r-——— Ty 41500 _“—'—‘—“.-. (1190 e
" i .ty p{ 5O ——]
H ;
i
WE WE CAN CHANGE WE CAN CHANGE ;
' . "
i —— e et 01
| '
Vi
! D
Din iDhy CAN CHANGE Dy STABLE I AN CHANGE
WL |
%H—--——-M —— A e e
5 HIGH H HIGH
OUT " |MPEDANCE ™| f UNDEF INEQ (WPEDANCE ™

Vg e = o

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

546
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SILICON GATE MOS 8107B-4

Typical Characteristics
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Fig. 2. TYPICAL Igp AVERAGE VS. CYCLE TIME
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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 ]

588

. 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.

S

B0

821D f

8210 |2]

REFRESH |
o—-—-—J <8

COMTARD LQ
HEMH

I o 051 MO} ——n 0y
! 8212 INPUT DRIVER
v omednsy Oy 0, s16f—a+5u
— IL
i ]
1 '
' t ' ) t t
e niver AL TN LA LILE T LUELE] R84 nergd [ AL B
T
~—r ! ' !
— —

CE AGTRA N Harsa | LB nelea ngm4 ADIBA [ L0 B

~

e [owa s norma nare 4 210784 e aared| e

CE 13l B ToTRd NLOTRA L3l B LihEL Labi ) 212784 nored

1
! ]
; DS1 O, D, MOt gy
8212 QUTPUT ALFFEA

| -5y o—]|psz STB By

““‘i_uwﬁ
2 A
s0mg | A1
.o

|

2
G;

I

EA
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e A

N Silicon Gate CMOS 5101, 5101-3, 5101L, 5101L-3

1024 BIT (256 x 4) STATIC CMOS RAM
*Uitra Low Standby Current: 15 nA/Bit for the 5101

= Single +5 V Power Supply Inputs and Outputs

* CE, Controls Unconditional " Three-State Output

Standby Mode

The Intel® 5101 and 5101-3 are uitra-low power 1024 bit (256 words x 4-bits) static RAMs fabricated with an advanced ion-
implanted silicon gate CMOS technology. The devices have two chip enabie inputs, When CE, is ata low level, the minimum
standbyy current is drawn by these devices, regardless of any other input transitions on the addresses and other control inputs.
Also, when C_ET is at a high level and address and other control transitions are inhibited, the mirimum standby current is
drawn by these devices. When in standby the 5101 and 5101.3 draw from the single 5 volt suppty only 15 microamps and

200 microamps, respectively. These devices are ideally suited for low power applications where battery operation or battery
backup for non-volatility are required.

The 5101 and 5101-3 use fully DC stable (static} circuitry; it is not necessary to pulse chip select for each address transition.
The data is read out non-destructively and has the same polarity as the input data. All inputs and outputs are directly TTL
compatible. The 5101 and 5101-3 have separate data input and data output terminals. An output disable functicon is provided
50 that the data inputs and autputs may be wire QR-ed far use in common data 1/0 systems.

The 5101 and 5101L-3 are identical to the 5107 and 5101-3, respectively, with the additional feature of guaranteed data
retention at a power supply voitage as low as 2.0 volts.

A pin compatible N-channe| static RAM, the Intel 2101, is also available for low cost applications where a 256 x 4 organi-
zation is needed.

The Intel ion-implanted, silicon gate, complementary MQOS {CMOS) allows the design and production of ultra-low power,
high performance memaries.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
5101 5101
b
. HOH
~ O = xol - - g
Ay GND
a, n [a, - & aye @] aooress oW csstano“u:‘s“
2> 20 [ Aow — - o (17 | BUFFERS GECODE RS 22 COLUMNS
A
i - 3
] w [ eE . L —
—{ (DISABLEI
s 15 wl Joo — A -
17
a1 17 [ Jce2 — % €2 =y
— % CEl o
o o % :D'D. — W00,
— o oo, IDISABLE| I COLLIMN 14D
onp [ e 1w o, — o, oo, f— ry £IRELATS B 00,
o, w {]ba, — oy b, f— ,[;\,:;J;
— o o, f— COLLMM
o0, (] 10 Y P © onTRDL 2@%
—] oo v
o, Cqn vz [ ] oo, otz b1 clol.unm > Do,
R s SELECT
1 IUFFERS
PIN NAMES [
Dip Dy DATA iMEuT oo QLTRUT DISABLE § oo 6
| Ay M ADDRESSINPUTS DO.— DO, DATA DUTRT D E . ‘i &
L] READMRITE INPUT 'v_;; POWERN - 8y =k A
EFY CEZ_ CHiF ENaBLE - = 2EE O = PN numgERs




SILICON GATE CMOS 5101, 5101-3, 5101L, 5101L-3

Absolute Maximum Ratings *

Armbient Temperature Under Bias . . . . . 0°C 10 70°C

Storage Temperature -65°C to +180°C

Voltage Gn Any Pin

With Respect to Ground . . .. -0.3V to Vg +0.3V
Maximum Power Supply Voltage ... ... .. +7.0v
Power Dissipation .. .. ... ... ......... 1 Watt

*COMMENT:

Stresses above those listed under "Absofute Maximurm
Rating”' may cause permanent damage to the device, This
i§ a stress rating only and functional operation of the device
at these or at any other conditian above those indicated in
the operational sections of this specification is not implied.
Exposure to absoiute maximum rating conditions for ex.
tended periods may affact device refisbility.

D. C. and Operating Characteristics for 5101, 5101-3, 5101L, 5101L-3

Ta=0"Cto 20°C. Ve = 5V +B% unless otherwise specified.

Symibol Parameter Min. Typ.[1] Max. | Unit | Test Conditions
It {nput Current 5 nA Vi =0to 5.25V
iLon (@l | Qutput High Leakage 1 uA CET1=2.2V.VguT = Vee
ILou(2! + Qutput Low Leakage 1 uA ) CE1=2.2V,Vgyr=0.0vV
. Vin=Vee Except CE1 40,01V
| 0] t
cet perating Current 9 22 mA Outputs Qpen
. V|n=2.2V Except CE1 <0.65V
1 1 1
ce2 Qperating Current 3 27 mA Outputs Open
§101 ¢ Vi =0 to Vi, Except
A
leer 2] Standby Current 15 u CEY < 0.2V
5101-3 Vin =010 Vg, Except
A
'Cch Standby Current 200 4L CEZ < 0.2V
Vi Input “Low" Voltage -0.3 Q.68 V
Vin fnput “High™ VYoltage 2.2 Vee W
VoL : Qutput “Low™ Voltage 0.4 W lor = 2.0mA,
| Von I Qutput “High" Voltage 2.4 A lpy = 1.0mA
Low V¢ Data Retention Characteristics {For 5101L and 5101L-3} Ta =0°C to 70°C
Symbol Parameter Min. Typ. (1] Max. Lnit Test Conditions
VoRr Ve for Data Retention 2.0 V
51011
Oata Retention Current 15 A Vpr =2.0V
lccoR erentio # CE2<0D.2v | DR
3!
510113 Data Retention Current 200 A VpRr =2.0V
lccor
¢ ! Chip Desalect 1o Data Retention 0
CDR Time ns
tg Qperation Recavery Time tncm] ns
NOTES: 1. Typical vaiuss are T4 = 25°C and naminal supply voltage.

measurernent, 3. tpe = Rsad Cycle Time,

2. Current through all inputs and outputs included in log L




SILICON GATE CMOS 5101, 5101-3, 5101L, 5101L-3

A.C. Characteristics for 5101, 5101-3, 5101L, 5101L-3

READ CYCLE T, =0°C to 70°C, Vg = BV £5%, unless otherwise specified.

Symbol Parameter Min. Typ. ! Max. Unit Test Conditions
tRe Read Cycle 650 ns
T Access Time 650 ns
i teoy Chip Enable (CE1} to Cutput 600 ns
- {See below|
tcoz Chip Enable {CE2) to Qutput 700 ns
op QOutput Cisable To Output 350 ns
toe Data Output 1o High Z State o} 150 nsg
L Previous Read Data Valid with 0
OH1- Respect to Address Change l ns
1 Previous Read Data Valid with
OH2 Respect to Chip Enable 0 i ns
WRITE CYCLE
Symbaol Paramaeter Min. Typ. Max, Unit Test Conditions
twe Write Cycle e50 ns
taw Write Delay 180 ns
towt Chip Enable ICE1) To Write 550 ns
- - {See below)
tows Chip Enable (CE2) Ta Write 550 ns
tow Data Setup 400 ns
toH Data Hold 100 ns
twp Write Pulse 400 ns
twr Write Recovery 50 ns
tps Output Disable Setup 150 ns

A, C.CONDITIONS OF TEST

tnput Pulse Levels: +0.6B5 Volt to 2.2 Vol
Iaput Putse Rise and Fall Tirmes: 20nsec
Timing Measurement Reference Level: 1.5 Vah

Cutput Load: 1TTL Gate and € = 100pF

. ]
Capacitance™™, - 25°c. - 1w

Limits {pF)
Symbal Test
Typ. | Max.
Cin input Capacitance 4 B
; (AR Input Pins} VIN =0V

CouTt l Output Capacitance Vgt =0v | 8




SILICON GATE CMOS 5101, 5101-3, 5101L, 5101L.-3

Waveforms

READCYCLE . . . _ t

o

CE2X t i
07—

oo : oo =
COMMON 110 i3]

1
b= Toe

-~

CE?
[1s]

ADORESS :(

=

WRITE CYCLE

/

Lowz

I
Icomman ar }/

‘g
L [

DATA < DATa DUT - pata” DATA IN T
out vaLi w STABLE
—| taw e— _ ‘1‘: [ b --—=}
Rw * Y
NOTES: 1. Typical values are for T = 26°C and norminal supply volrage,
2. This parametar 15 periodically sampled and s nat 100% tested.
3. OD may be tied low for separate [/ operation.
4. During the write cyele, OD is “high” for common 13 and
“don’t care'’ {or weparate 1/0 operanion,
Low V. Data Retention
' DATA RETENTION _ |
, MODE o
SUPPLY VOLTAGE (Vg ! — @ 4rsv
teph o @ vos
@ vin
@ @ ® @ @ oo

CHIP ENABLE {CE2)
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Schottky Bipolar 8210

TTL-TO-MOS LEVEL SHIFTER AND
HIGH VOLTAGE CLOCK DRIVER

Four Low Voltage Drivers
One High Voltage Driver
TTL and DTL Compatible Inputs

Quiputs Compatible with
8107A MOS Memories

= Operates from Standard Bipelar and
MOS Power Supplies

1 Maximum MOS Device Protection —
Output Clamp Diodes

The Intel®8210 is a Bipolar-10-MOS level shifter and high veltage driver which accepts TTL and DTL inputs,
It contains four (4} low voitage drivers and one high voltage driver, each with current driving capabilities
suitable for driving N-channel MOS memory devices, The 8210 is particularly suitable for driving the 8107 A

N-channel MOS memory chips. The 8210 operates from the 5 volt and 12 volt power supplies used to bias
the memory devices.

The four low voltage drivers feature two common enable inputs per pair of drivers which permits address or

data decoding. The high voitage driver swings the 12 volts required to drive the chip enable (clock} input
for the 8107A,

The 8210 high voltage driver requires an externally connected PNP transistor. The PNP base is connected
to pin 12, the collector to pin 11, and the emitter to pin 10 or Vpp . The use of a fast switching, high voi-
tage, high current gain PNP, |ike the 2N5057 is recommended.

PIN CONFIGURATION

DaTA INRUT B, [

ENABLE INPUT €, |: z

DATA INPUT O [:J 3

oatanpuT 03 []4
EvapLe LT 5[ |5
pataweyut o, [

vaTa neuT oy ]

~

o

DATA INFUT g []

anof|

w

- FaL

:I\"cc

[ Jo, pataneur

' Jo, Low voLTace auTsuT
| Jo, Low voLTAGE uTPUT
[0, Low vorTace guTRuT
[0, Low voLTAGE ouTPUT
[\ Base oF pue

[ o5 H1aH voLTAGE BUTPYT

:] Yoo

LOGIC SYMBOL

Ea

o, Oy
Dy o,
Eg Gy
Ly Oy
o, 8
Dy o
Dg
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SCHOTTKY BIPOLAR 8210

A.C. Characteristics Ta=0°Cto 70°C. Vcg = 5.0V £ 6%, Vpp = 12V £ 5%

Symbol Parameter Min. Typ. ' Max. Unit
tge Delay Pl-as_ai-se Time for Low Voltage Drivers 5 i 13 - 20 ns
tLg— . Delay Plus Fatl Time for Low Voltags Drivers 5 | 13 . 20 ns
T+ i Delay Plus Rise Time for High Voitage Driver 10 30 | 40 ns
THd - Delay Plus Fall Time for High Voltage Driver 10 30 l 40 : ng

Capacitance™ 1. -25°c

Symbal
Cin

Max.
12pF

Test Typ. !
6pF !

Input Capacitance

*This paramete s panodically sampied and is not 1{0F% tested,
Candition of messurement is £ = 1 MHZ, Ve, =2V, Veo=0V,
and Ta =25°C.

Waveforms

HIGH VOLTAGE DAIVER

OUTPUT

5-96

A.C. CONDITIONS OF TEST

Test Load: C_=200pF for Low Voltage Drivers,
C = 350pF for High Voitage Drivers
input Pulse Amplitudes: 3.0V
Input Pulse Rise and Fall Times: 5ns between
1 voit and 2 veolts
Measurerment Paints: See Waveforms

Application

HIGH VOLTAGE QUTPUT CONNECTIONS

et

E . 1w

: ? 17 :]

O0: w[]

- =[]

s w[]

Q- 1] puTeuT
USE ZNEDS? OR
TRANSISTOR

C: 3 of[}— .

s w[ ] |




SCHOTTKY BIPOLAR 8210

Absoilute Maximum Ratings™*

Temperature Under Bias . . .. ... .. ..., U°Cto 70°C Alllnput Voltages . ...... ....... .. 1.0 to +5.5V
Storsge Temperature .. .. . ... . ... —B5°C to +160°C Outputs for Low Voltage Orivers ... ... .. —0.5to +7V
Supply Voitage, Veo ... ... ... ... —0.510+7W QOutputs for Clock Driver . .. .. ... .. .. —1.0to+13V
Supply Voltage, Vpg . - . - . ...........~D51o+13V Pawer Dissipationat 25°C . ... ............. 2w

TCOMMENT: Stresses above those listed under “Absoluty Maximum Fatings’ may cause permanent damage o the davica. Thisisa
stress rating only and functional operanon of the device at thess ar any other conditions above those indicated in the oparational sec-
tions of this specificatian is not implied. Exposurs to gtsolute maximum rating conditions for extended pericds may affect davics

reliability.

D.C. Characteristics 7. = 0°C 1o 70°C, Vec = 5.0V £ 5%, Vpp = 12V : 5%

Symbal Parameter Min. Max, Unit Test Conditions
lkD Data lnput Laoad Current -0.25 mA Ve = 0.45V
lee Erabie Input Load Current —0.50 A Vi =045V
ro Data Input Leakage Current 10 ey Vg = 12.6V
IRE Enable Input Leakage Current 20 MA Va = 12.6V
v Output Low Voitage 0.45 W oL = 3mA, Wy =2V
oL for all Drivers —1.0 V1 Iy =—5mA
Vv, Qutput High Voltage Veg —1.0 V1 lgy==1ma, v =0.8Y
QOHY far Low Voltage Drivers Ve +1.0 : v Tgy = BmA
W, | Qutput High Voltage Vpop —0.75 ; A lgy=—1mA, W, =08V
OH2 for High Voltage Driver Vpp+ 08 1V Ton = BMA
Pulsed Dutput Sink Current - _
loy for Low Yoltage Drivers 75 mA Vo= 2Vv Vin=2v
Pulsed Cutput Sink Current - _
lo2 for High Voltage Driver 100 | mA Vo= 3V, Vi =2v
; Pulsed Qutput Source Current _75 : mA Vo = Voo - 1.6V,
03 , for Low Voltage Orivers ViL= 0.8V
© Puised Qutput Saurce Current _ i Mp = Vpp -3V,
'oa ¢ for High Voltage Driver 140 mA - Vi = BBV
ViL Input Low Woltage, All fnputs 03 Y
Vi Input High Valtage, All Inputs 2 i Y

POWER SUPPLY CURRENT DRAIN AND POWER DISSIPATION

All driver outputs are in the state indicated

[ Test Conditions -- |nput states to ensure
; i ! the following output states: Additiupgl Tast

Symbol | Paramater Tvp.mlj Max. ! Unit Al ‘6?:”\::':“93 Higcl;u\;‘::l:agu Conditions
lect Current from Ve 26 3/ 0 mA Low Low
Inp1 Current fram Vpp 12 16 ma i Low Low '
Po1 Power Dissipation 230 390 mW Low Low :
lees Current from Vg 21 28 ' mA Low High
lbD2 Current from Voo 26 35 ! ma, ! Low High :
Poz Power Dissipation 450 600 | mw | Low High . Voo =525V,

: i - - Vo = 12.6V
lees Current fram Vee 18 28 | mA High Low i
Ipps Current from Vpp 12 16 | ma ! High Law i
Ppa Power Dissipation | 260 | 340 | mwW | High Low 1
lers Current from Ve 14 18 mA, High High !
Ipoa Current from Vg 26 B/ mA High High
Pog Power Dissipation 410 85D | mW | High High

(1) This paramstar i pariodically sampled end is not 100% tasted. Condition of measurement is Ta = 25°C, Vog = 5V, Vppo = 12V,
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Schottky Bipolar 8212
EIGHT-BIT INPUT/OUTPUT PORT

Fully Parallel 8-Bit Data
Register and Buffer

Service Request Flip-Flop
for Interrupt Generation

Low Input Load Current —
.25 mA Max.

Three State Outputs
Outputs Sink 15 mA

* 3.65V Qutput High Voltage
for Direct Interface to 8080
CPU or 8008 CPU

= Asynchronous Register
Clear

= Replaces Buffers, Latches
and Muitiplexers in Micro-
computer Systems

* Reduces System Package
Count

The B212 input/output part consists of an B-bit latch with 3-state output buffers along with control and device selection
logic. Also included is a service request flip-flop for the generation and control of interrupts 1o the micropracessor.

The device is multimode in nature. It can be used to implement latches, gated buffers or multiplexers. Thus, all of the pringj-
pal peripheral and input/output functions of a microcomputer systern can be implemented with this device.

PIN CONFIGURATION

PIN NAMES

D1y.Diy

DATA N

DO, D0y BATAOUT

5% 08; | DEWICE SELECT

Mo MOGE

| STR __ sTRoBE
flrid INTERRUFT [ACTIVE LOW
TR CLEAR (ACTIVE LOW}

LOGIC D1AGRAM
SERVICE AEQUEST FF

DEVICE SELECTION
o> osi iNT 23>
> ps2 [_ 1ACTIVE LOW|
5 ! H—EN
Z> o - -
[e> ste Y N ) I P
I | | BUF/FER
| |
E>oy, t gy Doy [a>
DATA LATCH | ’ké‘f |
o, —=ee l:&'f"%@»
L)
I |
o1, ! fca |l Eno;
c
| A
1T !
I : {o o>+ oo >
CR } ]
I =
oy 1’$—}D°5®
i Hor] |1
| i
fE>Dig 1| [oa T 00g (7>
¢ |
e
EZ> 0ty T IB—IDU;
| ttad || |
B> on L5 e |—B+D°s®
RESET DRIVER | Cq I |
: |
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g LACTIVE LOW) VL___}__}
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SCHOTTKY BIPOLAR 8212

Functional Description
Data Laich

The 8 flip-flops that make up the data latch are of a
“D" type design. The output (Q) of the flip-flop will
foltow the data input (D} while the ciock input {C) is
high. Latching wili occur when the clock (C) returns
fow,

The data latch is cieared by an asynchronous reset
input {CLR}. {Note: Clock {C) Overides Reset {ELR).)

Cutput Buffer

The outputs of the data latch (Q) are connected to
3-state, non-inverting output buffers. These buffers
have a common control line {EN); this control line
either enables the buffer to transmit the data from
the ocutputs of the data latch (Q) or disables the
butfer, forcing the output into a high impedance
state, (3-state}

This high-impedance state allows the designer to
connect the 8212 directly onto the microprocessor
bi-directional data bus.

Control Logic

The 8212 has control inputs D31, D82, MD and
STB. These inputs are used to control device selec-
tion, data latching, output buffer state and service
request flip-flop.

D51, DS2 (Davice Salect)

These 2 inputs are used for device selection. When
D51 is low and DS2 is high (D& - DS2) the device is
selected. In the selected state the output buffer is
enabled and the service request flip-flop {SR) is
asynchronousiy set.

MD (Mode)

This input is used to control the state of the output
buffer and to determine the source of the clock input
{C} to the data latch.

When MD is high {output mode} the output butfers
are enabled and the source of clock (C) to the data
latch is from the device selection logic (DS1 - DS2).
When MD is low {input mode) the output bufier state
is determined by the device selectien logic (D31 -
0S2) and the source of clock (C) to the data latch is
the,STB (Strobe) input.

STB (Strobe)

This input is used as the clock {C) to the data latch
for the input mode MD = 0} and to synchronously
reset the service request flip-flop (SR).

Note that the SR flip-flop is negative edge triggered.

Service Aequest Flip-Flop

The (SR} flip-flop is used to generate and control
interrupts in microcomputer systems. it is asyn-
chronously set by the CLR input (active low). When
the (SR) flip-flop is set it is in the non-interrupting
state.

The output of the (SR) flip-flep {Q) is connected to
an inverting input of a 'NCR" gate. The other input
to the “NOR'" gate is non-inverting and is connected
to the device selection logic (D51 - DS2). The output
of the "NOR" gate (INT) is active low {interrupting
state} for connection to active low input priority
generating circuits.

SERVICE AEQUEST FF

DEVICE SELECTION

N
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iE>2 DszD

iNT 2>
LACTIVE LOW)
i It—En
[Z>mMp WA
sTR —_— 1T
[ r T 1 oureur
| | | BurFeR
| =7
E>or, Lo ol oy, >
DATA LATCH ) '_Iif‘&. . |
E>ple s B0,
! c . t
B=="3rg
o1 o af >k ooa >
| JCR T
[E>01, JI Jo o+~ 3—1— Dby
| TS |
@0l Sy bb—]'cw =
| "Iif-_‘ |
=3} l oo+ DU
3 I ;
| 'L‘:.C Al |
A
&= o1y o ol bTDD-;
| calii |
1 H
>0, oo &-} Dog 21>
RESET DRIVER | cul | |
S '
[@> LR ¢ i |
1ACTIVE LOW) L]
T ste wp D5, DE  DATADUTEGUALS | CLR %, Oz STE SR INT |
v e e ey
a [ DATA LATCH Il-? - ‘ '01‘ g, g'
1 1 n DATA LATCH T T T [i] T o 4‘
a 1 1 DATA LATCH P | -t “. 1 1 A
AR A SERERE
1 1 1

| DATAW

IR - RESETS DATA LATCH
SETS SR FLIP-FLOP
IO EFFECT ON DUTPUT BUFFER!

“INTERWAL SR FLIP-FLOW
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Applications Of The 8212 -- For Microcomputer Systems

[ Basic Schermatic Symbol VIl B08O Status Latch

Il Gated Buffer VIl 8008 System

il Bi-Directional Bus Driver IX  BOBO System:

IV Interrupting Input Port 8 Input Ports

Vv Interrupt Instruction Port 8 Output Ports

VI Cutput Pont 8 Level Priority Interrupt

|. Basic Schematic Symhois

Two examples of ways to draw the 8212 on system as a system bus (bus containing 8 parailel lines).
schematics—{1] the top being the detailed view The output to the data bus is symbolic in referenc-
showing pin numbers, and (2} the bottom being the ing 8 parallel lines.

symbolic view snowing the system input or output

BASIC SCHEMATIC S5YMBOLS

INFUT DEVICE OUTPUT DEVICE

|
|

3 4 3 STB 4
TDI [wie] .5— T ol 4] s
= | 6 5 | B
] | 8 7 | B
2] 10 & 10
L B PRP S I {DETAILED) 61 en2z {5
[E 17 18 17
_20] 19 20 L 18
FEA s X 22 |TNT ELR{Z2M
14 1 L] 23 23| Mo ~ 114
A3, ok, 08, DS,
'EREREE ERERL
WD W,
INPUT © —) =" cc QUTPUT
STROBE [ FLAG

SYSTEM SYSTEM
INPUT (:> B212 ::’ 1SYMBOLICI ::> 8212 :) QUTPLT
—CLR INT fp— —of INT CLR
T L P [
GND DATA BUS DaTA BUS Yee
GATED BUFFER
Il. Gated Buffer ( 3- STATE } 3-STATE
The simplest use of the 8212 is that of a gated v
buffer. By tying the mode signal low and the strobe e 1
input high, the data latch is acting as a straight 5T8

through gate. The output buffers are then enabled
from the device selection logic DS1 and DS2. INFUT ouTPUT
When the device selection logic is false, the ouiputs ?;;I,im Q 8212 :> 321:1:
are 3-state. 13.65 MINI
When the device selection logic is true, the input

data from the system is directly transterred to the

output. The input data load is 250 micro amps. The  SATNG
output data can sink 15 milli amps. The minimum  (DShosa
high output is 3.65 voits.

b ATIR

—
GND
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Ili. Bi-Directional Bus Driver
A pair of 8212's wired (back-to-back) can De usad

BI-DIRECTIONAL BUS DRIVER

Vee
as a symmstrical drive, bi-directional bus driver. —
The devices are controiled by the data bus input ST8
control which is connected to DS1 qn tha first 8212
and to DS2 on the second. One device is active, and
acting as a straight through buffer the other is in DATA 8212 DATA
3state mode. This is a very useful circuit in small Bus BUS
systam design.
r—f CLR
DATA BUS
CONTROL —=of g ! !
0= | - R} GND
I = H =L} .
sTa
1z K
——cf CLR
GND
IV. Interrupting Input Port INTERRUPTING INPUT PORT
This use of an 8212 is that of a system input port DATA
that accepts a strobe from the system input source, NPUT BUS
which in turn clears the service request flip-flop STROBE | =)
and interrupts the processor. The processor then sT8
goes through a service routine, identifies the port,
and causes the device selection {ogic 1o go true —
enabling the system input data onto the data bus, e C> B212 :>‘
e ——e b
PORT
SELECTION GND TO PRIGRITY CKT
[ LTI

[ACTIVE LOW)

OR
TQ CPU
INTERRUPT INPUT

V. Interrupt instruction Port

The 8212 can be used to gate the interrupt instruc-
tioh, normally RESTART instructions, onto the data
bus. The device is enabled from the interrupt
acknowledge signal from the microprocessor and
from a port selection signal. This signal is normally
tied to ground. {DS7 could be used to muttiplex a
variety of interrupt instruction ports onto a com-
mon bus).

5104
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RESTART
INSTRUCTION
IRET 0= RST 7}

{DS1) PORT SELECTION .._._? [
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Vee
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VI. Output Port (With Hand-Shaking)

The 8212 can be used to transmit data from the data
bus to a system cutput. The output strobe could be
a hand-shaking signal such as “'reception of data”
from the device that the system is outputting to. It
in turn, can interrupt the system signifying the re-
ception of data. The selection of the port comes
from the device selection logic. (D51 + DS2)

QUTPUT PORT {WITH HAND-SHAKING)

DATA
BUS

e

!—'——--— QUTPUT STROBE

4TB
:> SYSTEM OUTPUT

fo—=—— SYSTEM RESET

Pk

—

INT

LA

| 1 e~ rorT sELecTION

Vee - ILATCH CONTROL)
J [BELDSD

SYSTEM
iNTERRUPT

VIl. 8080 Status Latch

Here the 8212 is used as the status latch for an 8080
microcomputer system, The input to the 8212 tatch
is directly from the 8080 data bus. Timing shows
that when the SYNC signal is true, which is con-
nected to the DS2Z input and the phase 1 signal is
true, which is a TTL level coming from the clock
generator: then, the status data will be fatched into
the 8212,

Note: The mode signal is tied high s¢ that the output
on the latch is active and enabied all the time.
It is shown that the two areas of concaern are the

bidirectional data bus of the microprocessor and the
control bus.

8080 STATUS LATCH

10 :
D D
I:!n 9 |:)|:|
D1 8 +
Dz 7 gz
D3 3 D3 - DATA BUS
4 4
8080 , (2 Oy
o, |2 D
[ 6 ]
o, 0y
swnc P2
oein L
o 2 STATUS
22 15 LATCH
a 4
2V 5™ Pofg— NTa ! TS T2
] — o= WD |
o -4 ] 3 S STACK |
= ,%_. HLTA | EL SN
. out
18 8212 [ BASIC N P
oy .
20 16 . FcontRoL Y
CLOCK GEN,  [Io1TTLY 22 - 121 MEMR SYNC ___J'_'_'\_
& DRI 0 _ .
VER 14]05, w0 58, | - ——
[ Tz |z ?r J DATA .__Y:___
T DEIN -_.._Y_.__
t_m sTaTus
Vee l
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VIIl. 8008 System

This shows the 8212 used in an 8008 microcomputer
system. They are used to multiplex the data from
three different sources onto the 8008 input data bus.
The three sources of data are: memory data, input
data, and the interrupt instruction. The 8212 is also
used as the uni-directional bus driver to provide a
proper drive to the address latches (both low order
and high order are also 8212's) and to provide ade-
quate drive to the output data bus. The control of
these six 8212's in the 8008 system is provided by
the control logic and clock generator circuits. These
circuits consist of flip-fiops, decoders, and gates to
generate the control functions necessary for 8008
microcomputer systems. Alsc note that the input
data port has a strobe input. This aliows the proces-

sor to be interrupted from the input port directly.
The control of the input bus consists of the data bus
input signal, control legic, and the appropriate
status signal for bus discipline whether memory
read, input, or interrupt acknowledge. The combina-
tion of these four signals determines which one of
these three devices will have access to the input
data bus. The bus driver, which s implemented in
an 8212, is also controlled by the control {ogic and
clock generator so it can be 3-stated when neces-
sary and also as a control transmission device to
the address latches. Note: The address latches can
be 3-stated for DMA purposes and they provide 15
milli amps drive, sufficient for large bus systems.

8008 SYSTEM
v INPUT BUS
e DATA K DRIVER ADORESS
| p— BUS LATCHES
MEMORY —r—— =, LOW ORDER
DATA C:) 8212 :> g ') 8212 8212 > eITs)
—qCLR o L dcr
— X ,
? GHD GND
INPUT
STROBE T ] _
DG-Dy S5 SYNER
| Ti
$ — T2
INPUT C:> sz goos | HIGH ORDER
DATA = SYNC [~ AR
INT fs—q
5 READY |
- CLR  INT poi— }—o ” joel amm |
| |
T NG —d ;‘
{ ] s
! DATA BUS
—of MEM READ . ot
of INPLT {D4.5.6. 71
OJINT ACK L
1
DATA BUS IN wh
INTERRUPT — = L el
INSTRUCTION :> a2 ....:> CINT REG. | our
WAIT REQ. ——s
— CTR | S
CONTROL LOGIC
? T T - & CLOCK GEN.
U oMo
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IX. 8080 System

This drawing shows the 8212 used in the 1/ 0 section
of an BOBO microcomputer system. The system con-
sists of 8 input ports. 8 output ports, 8 level priority
systems, and a bidirectiona! bus driver. {The data
bus within the system is darkened for emphasis).
Basically, the operation would be as follows: The 8
ports, for exampie, could be connected to 8 key-
boards, each keyboard having its own priority level.
The keyboard could provide a strobe input of its
own which would clear the service request flip-flop.
The INT signals are connscted to an 8 level pricrity
encoding circuit. This circuit provides a positive
true level to the central processor {INT) aleng with
a three-bit code to the interrupt instruction port for
the generation of RESTART instructions. Once the
processor has been interrupted and it acknowledges
the reception of the interrupt, the Interrupt Acknowl-
edge signal is generated. This signal transfers data
in the form of a RESTART instruction onto the buf-
fered data bus. When the DBIN signal is true this
RESTART instruction is gated intoc the microcom-
puter, in this case, the 8080 CPU. The 8080 then per-
forms a scoftware controlled interrupt service routine,
saving the status of its current operation in the
push-down stack and perfarming an INPUT instruc-
tion. The INPUT instruction thus sets the INP status

bit, which is common to all input ports.

Also present is the address of the device on the
8080 address bus which in this system is connected
to an 8205, one out of eight decoder with active low
outputs. These active low cutputs will enable one of
the input ports, the one that interrupted the proces-
sor, ta put its data onto the buffered data bus to be
transmitted to the CP{ when the data bus input
signal is true. The processor can also ocutput data
from the 8080 data bus to the buffered data bus
when the data bus input signal is false. Using the
sama address selaction technigue from the 8205
decoder and the output status bit, we can select
with this system one of eight output ports to trans-
mit the data to the system’s output device structure.

Note: This basic /0 configuration for the 8080 can
be expanded to 256 input devices and 256 output
devices all using 8212 and, of course, the appropri-
ate decoding.

Note that the 8080 is a 3.3-volt minimum high input
requirement and that the 8212 has a 3.65-volt mini-
mum high ocutput providing the designer with a 350
milli volt noise margin worst case for 8080 systems
when using the 8212.
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8080 SYSTEM INPUT PORTS OUTPUT PORTS
ey
STROBE 0 —{ 578
INPUIT
p az12 QUTPUT
ORT °® PORT 0
——————{ INT CLA o 1 CLR
[Sar Note 1] X |—q
[ 1 1 B I
Ay —f GND - Vep T
Ay —= o—
080 271 s ' sTRoBE 1 —=] 578
ADDRESS 5 B— .
BUS Ay —E, o— | i INPLIT a ouTeUT
—dlE o PORT 1{:> saz N g212
P 5 o A ) PORT 1
Vee i e : .
- 1D DEVICE 3 INT ELR jo-e —of CLR
SELECTOR r— i
Y GND FVie
L3
STROBE 2 —={ 578
INPYT .
STATUS PORT 2 8212 > BT QUTPUT
i PORT 2
BITS :
————{ N7 ELR oy | e I
L R T
T Gho Voo 7
[ our
STROBE 3~—| STB 3
NPT A A OUTPUT
T POHT3C> g212 I &1
" l . . 2 PORT 3
——————0] iNT TLH jo-y p— CLR
r=<—q £ b ct
1 H T ) LI
BUFFERED ] ' GND Vee
Ve DaTa Ve Ve : t
| B:f‘ | 1 ! sTROBE 4 —=| 578
H 1
INPLIT
—+ | L Q » . QUTPUT
PORT 4 8213 [ a2
8080 =g 18 vry % POAT 8
DATA 2 [ a212 3 o ot iR R
BUS —— i INT BL ol
— 1 B K> | 1 N . T r 3
| : ',.rln TGND . Vee T
Oy = '—u—? ‘ [ | 1 1
: W, 1 1
oD 5° ) Yeg | ! STROBE 5 —-| 5TH
y ; GND 1 INPUT N N BUTRUT
- ' 1 PORT & C:) 8217 [Ty B212 i
| L__1|.___| : » PORT 5
i — A INT CLR . oA CLR
INTERAUPT | T 11 ¥ I,
B212 INSTRUCTION GND . ce |
PORT [RSTI | :
. STR —=] 578
f SRIORITY l::lfTs
L] - ENCODER & N SUTPUT
+—9 . INTERRUPT mn'rs(:> 8212 X arz FORT B
GND ) GENERATING v
INT : LOGIC CIRENTS e o INT CLF ko4 —d CLR
acK (USER DESIGNEDI
BHDIRECTIONAL -
BUS DRIVER Vee !
STROBE 7 -
INFUT N
A ouTPUT
PORT 7 C> ] 8212 PORT 7
— of CLR
T
Ve T
1
i
SYSTEM
RESET
Note

1. This basic KO configuration for the AOB0 can ba axpanded 1o 256 input devices and 256 outpul devices a1l uping 8212 and the appropriate decoding,
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Absolute Maximum Ratings*

Temperature Under Bias Plastic . ~65°C tg +75°C
Storage Temperature . -85°C to +160°C
All Cutput or Supply Voitages .. .. —0.51t0 +7 Volts
—1.0t0 5.5 Volts

All Input Voltages . .

TCOMMENT  Stresses above those Jisted under “Absaiple Marimym Aatings™
MAy CAVSE DArMAREn dpmage o e device This (2 a sromst raiing pniy gad
fumcronal cperation of lhe device & ihese pr A ANy ather concifion Above
those tndicaled in the operaticnal seclions of 1M1 spec/bCabOR 18 mal g,

OQutput Currents .. ... . .. .. ... 125 mA

D.C. Characteristics

T. =0°Cto +75°C V.- = +5Y =5%

i ..
Symbol Parameter ; Limits Unit Test Conditions
i Mim. Typ. Max.

I Input Load Current 5 -.25 mA V. = 45V
ACK, DS,, CR, DI -DI; Inputs

i input Load Current -.75 ma, Ve = 45V
MD input

P Input Load Current . -1.0 mA, Ve = 45V
DS, Input i

I Input Leakage Current E 10 MA Vi, = 525V
ACK, D3, CR. DI -Dl; Inputs |

e Input Leakage Current 30 LA Ve = 525V
MO Input

l¢ Input Leakage Currant 40 JA Ve = 5.25V
DS, Input

Ve input Forward Voltage Clamp -1 W le = =5 mA

V, input "Low™ Voltage .85 \

Vin input “High Voltage 2.0 v

Ve, Qutput “Low™ Voltage i .45 'l Iy = 15 mA

WVean Output "Righ™ Voltage 3.65 4.0 v lo = —1mA

lee Short Circuit OQutput Current -15 -75 mA V. =0V

1! Output Leakage Current 20 . MHA V. = 45V/525V
High Impedance State J.

loe Power Supply Current a0 130 mA
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Typical Characteristics

INPUT CURRENT V5. INPUT VOLTAGE QUTPUT CURRENT VS, OUTFUT “LOW" YOLTAGE

TEMREAATURE ] &)

G 0 T - T
Veg = B0V ' :
s —— b ! !
80
ERLL E
E owmo—- .- BT} — %
3 -
= S
3 - - ——— =
=]
, ) 20—
mop— - = -
I 1
; i
1 !
-200 a
3 .2 Al a -1 +2 +3 o
INPUT VOLTAGE 1V OUTPUT "LIW" VOLTAGE (V)
OUTPUT CURRENT V5. DATA TO QUTPUT DELAY
OUTPUT “HIGH" VOLTAGE VS, LOAD CAPACITANCE
ar - 50
TR = . Vog & *5.0V !
! Ty-25C
k] - LY H
: i ' /7 0 -
I : £ : !
H] h T, e y z )
E I ! ] !
: . 7 : g g0 ; -
. 5 : L
g To-250 E : , NS o
uo T,=0C 2 . ! - /
z /// o 2 om ; ==
= i = - Y-
] i £ -
| Z '
H [=] |
10 :
.30 - ! :
: ' i
V4 '
B — Q n |
q ta B .0 an 50 ¢ 50 100 156 20 250 00
GUTPLT "HiGH" vOLTAGE ‘v LGAD CAPACITANCE (gF)
QATA TO OUTPUT DELAY WRITE ENABLE TO OUTPUT DELAY
VS, TEMPERATURE V5. TEMPERATURE
22 . I a0 T
Hep t 0B OV i i Voot B0V
! 1
2 + T Ox®
- : . 1 ¥ '
R : - 4 ;
- = I
> ' o = H
E lBI P’ o - 30 i B
a . e a H *
s 7y ! : 5 ! =T
% e - v | o B L e ,‘f'] i
- o H = 5TE . =T
g 2 o5 /‘_,....--—-:','_":3—" ""l
14 < e o = - root
E i z 0, |
e . i £ ; i
[T | i s + -
- i -
s 1 — 10, — i
m ] is 50 75 100 i) [ 3 50 5 0o

TEMPERATURE 1 |
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Timing Diagram

o —————
DATA 1.8 t 5v
|\ S

N

tpw Ty —-
T8 or D31+ Og 1.6V 15V
——— e
qUTPUT XT sv
051 0Sp 1.5% 15y
BV
e T {SEE NOTE BELOW) —— T —
_......___._.____—.—q\_—*_u'
ouTPUT \ _L“'—T— — ]
—_—— — v
! o 5V

2
-
x
un
[
n
4

 —————
oo 1.8v

—_——— e e/

DaTA 15

STBor 05 « DSz 1 5;\
DUTPYT \1 5y
[

INT \ Cgy

WOTE. ALTEAMATIVE TEST LOAD - R -

vic

10K
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A.C. Characteristics
T.=0°Cta +75°C V.. = +5V =+ 59

P T |
Symbol Parameter Limits i Unlt . Test Conditions
Min. Typ. Maix. :
tow Pulse Width 30 . N8
.. Data To Output Delay 30 ° ns |
t.. Write Enabie To Qutput Delay 40  ns |
t... Data Setup Time 15 ns
t. Data Hold Time 20 ns
t. Resat To Qutput Delay i 40 i ns
t Set To Output Delay ; 30 ns
t. Output Enable/Disable Time 45 ns
t. Clear To Qutput Celay 55 ns
CAPACITANCE™ = 1 MHZ Vu.om 25V Voo = 45V T, = 259C
Symbol Test LIMITS
Typ. Max.
C. DS MD Input Capacitance 9 pF 12 pF
Cn DS;, CK. ACK, Dl,'Dla 5 pF s pF
- Input Capacitance
Ceour 00.-DO, Qutput Capacitance 8 pF 12 pF
"This parameter is sampled and not 100% tested.
Switching Characteristics
CONDITIONS OF TEST TEST LOAD
Input Pulse Amplitude = 25V 15mA & 30pF
Input Rise and Fall Times 5 ns Vee
Between 1V and 2V Measurements made at 1.5V
with 15 mA & 30 pF Test Load
300
T0
ouT

*30 oF I

* INCLUDING JIG & PRCAE CAPACITANCE
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Silicon Gate MOS 8255

PROGRAMMABLE PERIPHERAL INTERFACE

% 24 Programmable |/0O Pins

® Completely TTL Compatible

® Fully Compatible with MCS'™" -8 and
MCS' -80 Microprocessor Families

= Direct Bit Set/Reset Capability
Easing Control Applicalion Interface

% 40 Pin Dual In-Line Package

B Reduces System Package Count

The 8255 is a general purpose programmable 1/0 device designed far use with both the 8008 and 8080
microprocessors. [t has 24 1/0O pins which may be individually programmed in two qroups of twelve and
used in three major modes of operatian. In the first mode (Mode 0}, each group of twelve 1/Q pins may be
programmed in sets of 4 to be input or output. In Mode 1, the second mode, each group may be programmed
to have 8 lines of input or output. Of the remaining four pins three are used for handshaking and interrupt

control signals. The third mode of operation {Mode 2| is a Bidirectional Bus mode which uses 8 lines for a

bidirectionai bus, and five lines, barrowing cne from the other group, for handshaking.

Other features of the 8255 include bit set and reset capability and the ability to source TmA, of current at
1.5 volts. This allows darlington transistors to be direct!

voltage displays.

y driven for applications such as printers and high

PIN CONFIGURATION

ra1 |1 g 4 [ Paa
raz ]2 38 ] Pas
LEARE K [ ras
rag T[4 37 [ paz
[l IR
= 35 nEsET
[+ o,
w1 ]a u{]o,
el e,
scr oy
ren N 8255 an,
res e #{1n,
s 11 2o,
*eo]1a #[n
v (s 8] Voo
L il %[ ey
T 4[] Pus
Pt 118 2| rab
[ IEn T 227 Pea
R ImE 210 el
PIN KAMES
0,0y DATA BUS [BI.DIRECTIONAL)
. RESET RESET INPUT T
= L oHFECECT
TRB REALD INPLT
! W | WRITE [NPUT
a0.A1 | POPRT ADDAESE
PATPAD | FOAT A tBITH
FE7PRO | POAT B (BIT) "—
TR7RCO | PORTCBIT)
| ¥ee i 5 WOLTS
|_GMD . WwOLTS

R pu— 7}

| ——=— nh

W DIRECVEINAL Ghl# IS

R ey JEEH

8255 BLOCK DIAGRAM
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8255 BASIC FUNCTIONAL DESCRIPTION

General

The 8255 is a Programmable Peripheral Interface (PPI) de-
vice designed for use in 80B0 Microcomputer Systems, Its
funetion is that of a general purpose 1/0 component to inter-
face peripheral equipment to the 8080 systern bus. The
functional configuration of the 8255 is programmed by the
systern software so that normally no externa! logic is nee-
essary to interface peripheral devices or structures.

Drata Bus Buffer

This 3-state, bi-directional, eight bit buffer is used to inter-
face the 8255 to the BDAD system data bus. Data is trans-
mitted or received by the buffer upon execution of IMNput
or QUTput instructions by the BOBO CPL). Control Words
and Status information are also transferred through the Data
Bus butfer.

Read/Write and Control Logic

The function of this black is to manage all of the internal
and external transfers of both Data and Contral or Status
words. It accepts inputs from the 8080 CPU Address and
Control busses and in turn, issues commands to both of the
Contral Groups.

(CS)
Chip Select: A “low” on this input pin enables the com-
munication between the 8255 and the 8080 CPU.

(RD)
Read: A "low™ on this input pin enables the 8255 to send
the Data or Status information to the 8080 CPU on the

Data Bus. In essence, it allows the 8080 CPL to ““read from’
the 8255,

(WR)

Write: A “low'’ on this input pin enables the 8080 CPU to
write Data or Control words into the 8255,

{Ag and Aq)

Port Select 0 and Port Select 1: These input signals, in con-
junction with the RD and WR inputs, control the selection of
one of the three ports or the Control Word Register. They
are normally connected to the least significant bits of the
Address Bus (A g and Al

8255 BASIC OPERATION
Ay | Ag | RO | WR | T8 | (NPUT OPERATION (READ)
0 0 0 1 0 | PORT A = DATA BUS
0 1 0 1 0_. PORTH = DATA BUS
1 0 0 1 i 0 PORTC=~ DATABUS
| OUTPUT OPERATION
: {WRITE)
0 0 1 0 0 | DATABUS=FPORT A
0 1 1 0 0 | DATABUS = PORT 8
7 [} 1 0 0 | DATABUS=PORTC
1 1 11 0 0 | DATABUS = CONTROL
) DISABLE FUNCTION
X . X X | X 1 | DATA BUS = 3-5TATE
Vit 0 | 1 0 [ ILLEGAL CONDITION
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{RESET)

Raset: A ""high’ on this input clears all internal registers in-
cluding the Control Register and all ports {A, B, C) are set
to the input mode.

Group A and Group B Controls

The functional configuration of each port is programmed
by the systems software. In essence, the BOBO CPU “out-
puts” g control word to the 8255, The control word con-
tains information such as “mode”, “hit set”, “bit reset”
etc. that initializes the functional configuration of the 8255.
Each of the Controi blocks (Group A and Group Bl accepts
“commands” from the Read/Write Control Logic, receives
“control words’” fram the internal data bus and issues the
proper commands to its associated ports,

Control Group A — Port A and Port C upper (C7-C4)

Control Group B — Part B and Port C lower (C3-C0)

The Control Word Register can Only be written into. Na
Read operation of the Control Word Register is allowed.

8255 BLOCK DIAGRAM

Ports A B, and C

The B285 contains three B-bit ports (A, B, and C). Ali can
be configured in a wide variety of functignal characteristics
by the system software but each has its own special features
or “personality” to further enhance the power and flexi-
bility of the B255.

Port A: One 8-bit data output latch/buffer and one B-bit
data input latch,

Port B: One 8-bit data input/output latch/buffer and one
8-bit data input buffer.

Port C: One 8-bit data output latch/buffer and one 8-bit
data input buffer {no latch for input}. This port can be di-
vided into two 4-bit ports under the mode control. Each 4-
hit port contains a 4-bit latch and it can be used for the
control signal outputs and status signal inputs in conjunc-
tion with Ports A and B.

PIN CONFIGURATION

Ll
- tomImoL

rFaa[] 1 e a0rT Paa
raz]z W[ ras
s o[ ras
rag T4 7 [5ear
Ael]s [ WA
e [T mesEr
GNEr ] ¢ H[p,
A1 ]w no,
o]y [0,
Ldm ]l n{"h,
L2 mpll 3255 w{ o,
res [ 17 A o,
rea 13 nt- o,
meo |1 7o,
T[T 6 Yoo
rez =
rea [
rac [}
LN
raz [
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PIN NAMES
[ DATA BUS {BI-DIRECTION AL -
RESET RESET INFUT
] CHIP SELECT ]
At READ INPUT )
AR wRITE INPLT
AD, A1 PORT ADDAESS T
PAT.FAQ - _Sé'ﬁ"l"-ﬁ tEIf'I_ 3
PET-PBO PORT B (BITI
PCTLACO | PORTCBITI
Voo +6VOLTS -
GND W VOLTE
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8265 DETAILED CPERATIONAL DESCRIPTION

CONTROL WORD
Mode Selection .
. . B, D.
There are three basic modes of aperation that can be select- %% | B )| 0| 0|00 o
ed by the system software: 1 LJ
Mode 0 - Basic Input/Output
Mode 1 — Strobed Input/Qutput
Mode 2 — Bi-Directional Bus
When the RESET input goes “high* all ports will be set to : GRour B
the Input mode (i.e., all 24 lines will be in the high im- ' ! ' PORT € ILOWER)
pedance state). After the RESET is removed the 8255 can i T
remain in the Input mode with no additionat initialization _
required. During the execution of the system program any : R T
of the other modes may be selected using a single QUTput ; Q= QuTPUT
instruction. This allows a single 8255 to service a variety of ) woDE seLECTION
peripheral devices with g simple software maintenance rou- ; ) 0= MODE 4
tine | 1 = MODE 1
The modes for Port A and Part B can be separately defined,
while Port C is divided into two portions as required by the ‘
Port A and Port B definitions. All of the output registers, in- GRQUP &
cluding the status flip-flops, will be reset whenever the . PORT € 1UPPERT
mode is changed. Mades may be combined so that their ' ;-:)NJTUPTUT
tunctional definition can be “tailored” to almost any 1/Q
structure. For instance; Group B can be programmed in PORT A
Mode 0 to monitor simpie switch closings or disptay compu- 2 otRuT
tational results, Group A couid be programmed in Mode 1 —
. o - EE
to monitor a keyhoard or tape reader on an interrupt-driven %”P,f.ontfﬁ ¢
basi 01 = KOOE |
asis. 1X = MODE 2
I MODE SET FLAG
1= ACTIVE
(‘ ADDRESS BUS }l
[
— CONTRGL BUS 1
i [ 1
I CATA BUS ]
j E iL Mode Definition Format
A, D, -0, By
23

8255 =

mnzoJ B — i A

3:1/0 ‘W/a [ .4i|m a-;”o The Mode definitions and possible Mode combinations may

PRIFSy  PCIRC,  PC;PC, Ay Ra seem confusing at first but after a cursory review of the
compiete device operation a simple, logical |/O approach
MODE 1 —] 8 A T will surface. The design of the 8255 has taken into accoun_t
things such as efficient PC board layout, control signal defi-
@ I [I I l 0 nition vs PC layout and complete functional flexibility to
FBy P8y comTROL "?,':‘,ﬂ?g“ PArPay support almost any peripheral device with no external logic.
Such design represents the maximum use of the available
woDE z —=[ r-————-——-. pins,
I [ 1 l 1 l r @I DIRECTIONAL
T oonTRoL Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
single QUTput instruction. This feature reduces software
requirements in Control-based applications.

Basic Mode Definitions and Bus | nterface
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CONTROL WORD

oy | B | Dg | O |0y B, | By iy
i BIT SET/RESET
X% x 1=8ET

e 0= RESET
DON'T
CARE

BIT SELECT

0 1]2T37% 5 &7

D101 0t 0 1By
T =[¢lt1r0.0 1 1By
[~ 0i0j0j1 111 8;

BIT SET/RESET FLAG
U= ACTIVE

Bit Sat/Reset Farmat

When Port C is being used as status/control for Port A or B,
these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were data DUtput ports.

interrupt Control Functions

When the B255 is programmed ta cperate in Mode 1 or
Mode 2, control signals are provided that can be used as
interrupt request inputs to the CPU, The interrupt request
signals, generated from Port C, can be inhibited or enabled
by setting or resetting the associated INTE flip-flop, using
the Bit set/reset function of Port C,

This function allows the Programmer to disallow or allow a
specitic 1/0 device to interrupt the CPU without effecting
any other device in the interrupt structure.

INTE flip-flop definition:

{BIT-5ET) — INTE is SET — Interrupt enable
(BiT-RESET) — INTE is RESET — interrupt disable

Note: All Mask flio-flops are automatically reset during
mode selection and deviee Reset.

Operating Modes
Mode 0 (Basic Input/Output}

This functional configuration provides simple Input and
Output operations for each of the three ports. No “hand-
shaking” is required, data is simply written to or read from
4 specified port.

Mode 0 Basic Functional Definitions:

* Twao 8-bit ports and two 4-bit ports.

* Any part can be input or output.

* Dutputs are latched,

® {nputs are not latched.

& 16 different Input/Output configurations are possibie
in this Mode,

BASIC INPUT
TIMING 1Dy-Dg

FOLLOWS INPUT,

X

NO LATCHING)

e " —— e —

————
BpBy ! x
————— ——— |

. ! t DELAY TIME
- ; FROM RD

e — —— —
. TOELAY TIVE
FROM INPUT DATA

BASIC OUTPUT
TIMING (DUTPUTS
LATCHED})

— SET-UF VIOLATION

. oo
- f —— v —— —— — v ————
i !
I

XX

! .
! ) |

f
QUTPUT x !
i _-|

tDATA _ tDATA
SET.Up T o i HOLD CUTPUT DATA
ama t DELAY TIME INVALID
- : FROM WR

Made 0 Fiming
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MODE 0 PORT DEFINITION CHART

A | 3 GROUP A GROUP B
' . PORT C PORT C
Ba 03§ D17 Bo FORTA 1 pppeny | * | PORTE | Lowem
0o o ,0 | o | output | outPuT | © | OUTPUT | ouTRUT
0 ol 1 DUTPUT | OUTPUT | 1 QUTPUT | INFUT
o 0 | 0 | OUTPUT : QUTPUT | 2 | INPUT  ° QUTPUT
6 o0 1 1 L1 | QUTPUT | OUTPUT | 3 | INPUT . INPUT
0 1 ' 0 0 | OUTPUT | INPUT 4 | OUTPUT | OUTPUT
0 1.0 1 QUTPUT | INPUT 5t QUTPUT | INPUT
o 1 0 | QUTPUT | INPUT 6 INPUT OUTPUT
o1 101 | DUTPUT | INPUT 7 | INPUT INPUT
1 0 0 | 0 | INPUT OUTPUT | 8 | OUTPUT | OUTPUT
1 0 : 0 1 | INeUT QUTPUT | 9 | DUTPUT | INFUT
1 0 i o | mNePUT OUTPUT | 10 | INPUT - OUTPUT
1 [ 1 1 | NPUT OUTPUT | 11 | INPUT INPUT
1 1 e | o | INPUT INPUT 12 | QUTPUT | DUTPUT
1 1 [ 1 | INPUT INPUT 13 | QUTPUT | INPUT
1 1 1 o | INPUT INFUT 14 | INPUT ouTPUT
1 1 1 1 | INPUT INPUT 16 | INPUT INPUT
MODE 0 CONFIGURATIONS

CONTROL WCAD =0 CONTROL WORL 22

D Dy e DO, By 0, G Dy Dy Dy, Dy, D, D, D DO, By

(LTl T] [LTLLLL T

A —,L- Pé,-Phag ) -—-—-——-,f—u—- Phg-PA,

8255

DT'DU — |

L S

D7y
4 4
_._7{._._._.. PE, PC, — PCy PGy
L ]
L e P, PH, B [a——eni——— PB,-PR,
CONTROL WORD x1 CONTROL WORD #1
By Dy Dy 0, Oy B O Dy B, D D, D, D Oy Dy

[T

To oo o]7]
N H 1

B2ES

DTDD Wr— ik

__..,(_.3_.. PayPa,

4
—— PC. AT,

4
- f——t—— pe,pe,

A rey 58,

5118
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CONTROL WORD

D, By D, 0

| T
|1lu|o o |
1

LONTROL WORD #4
DS DS

]
b p—— - PAy-Poy A ~—,L« Pa, Py
B156 256
L 4
o —————— o, [ Foer,
Oy fly = c [ ¢
4 f
L SV Lt peyre,
1]
B f———rie = PE,.PR, P S E— #B, Pl
CONTROL WORD =6 CONTROL WORD #9
0; D, O, 0B Dy 0O; D, Dy D; Dy Dy Dy Dy Dy Dy D
I
||lo:n|a‘1[n[o || |||a|n|noa1
L H H L
B ]
A P P Ay A [ e i Pa
B255 #2EE
+ [
i fe— " P pg, - e PR,
0Dy =————————= 4 i 00y = ¢ -
4 4
e e el R A" Foype,
B
B a8, 8 f—eet e 7B, 78,
CONTROL WORD =t CONTROL WORD #10
D, Dg Dy D, D, DB, D @& Dy Dy By D, Dy D, DB, Dy
. H H . 1
|1§niu|u[1[n!1‘a| [lgoln‘1 a‘o1-n|
i L i i L
4 ]
'S —/—-n}.uc L e P PA,
8255 8255
&
e % b e, [ FC.PC,
[ — 4 I e I — c
[ 4 4
- f—A e pc, pey —— = p,PL,
] -3
Bf———r——— &, P8, B [+——F— re,rn,
CONTROL WORD x7 COMTAOL WORD K11
o, B, By B, By 0, D Dy B, Dy Dy D, Dy D D, 0,
b | T
I“U‘ﬂ ﬂ[1]°‘1_‘[ ‘10‘0‘1{U‘0|“|
L | .
8 §
Al —— o pa pa, Al P, PA,
8255 255
4 a
f—— PO, PE, —._/—.,pc_:.pc'
Dy 0y #—————n T Dy 0y +————— [
4 4
b PCy-PL, — PCy.PC,
[
B i g, P, a ‘_’15_ be, Pl
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CONTROL WORD 13

D; 8y B 0, By Dy DOy Dy
!
| 1 ] 1] o 1 1 o o g
! i
a
A f——t—— Fa_ra,
BI5E

1
r f———————— oC PC,
Oyl e

C‘L
_,(‘__pc: FC,

8
Bp————— 8, #g,

CONTROL WORD #14
D, By By B, Dy DO D, O,

Clelefe[rerr[o]

A 4—-—-—-—*’3—- PhPAL

al

Bw———— P8,.PB,

ass
L)
————— PC, L, 'y

b Dy e}

PeyPg

CONTROL WORD a13
Dy By By B, By Dy O D

& n——-——f{-g—--— PA,-PM
-_Y(._‘_ PCTPCC
D, D e

[
f—————— ec, Ry

P} IS STy #8,

CONTROL WORD #15
By Dg Og D, Dy © D, D,

(LTI

A n———«—f—u———u L

P,

BT'DD

25 PCy

s-w—fL—DB.,-PBﬂ

Operating Modes
Mode 1 {Strobed Input/Output}

This functional configuration provides a means for trans-
ferring 1/O data to or from a specified port in conjunction
with strobes or “'handshaking” signals. In Mode 1, Port A
and Port B use the lines on Port C to generate or accept
these “handshaking’’ signals,

9120

Mode 1 Basic Functicnal Definitions:

® Two Groups (Group A and Group B}

® Each group contains one B-bit data port and one 4-bit
control/data port.

¢ The 8-bit data port can be either input or output.
Bath inputs and outputs are latched,

® The 4-bit port is used for control and status of the
8-bit data port.
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Input Control Signal Definition
STB {Strabe Input)

A “low" on this input loads data into the input lateh,

IBF {Input Buffer Full F/F)

A "high” on this cutput indicates that the data has been
lpaded into the input lateh; in essence, an ack now|edgement
IBF is set by the falling edge of the STB input and is reset

by the rising edge of the RD input.

INTR {Interrupt Request)

A "high’ on this cutput can be used to interrupt the CPL
when an input device is requesting service. INTR is set by
the rising edge of STB if IBF is a “one” and INTE is a
"one’. It is reset by the falling edge of RD. This procedure
allows an input device to reguest service from the CPU by

simply strobing its data into the port.

INTE A

Controlled by bit set/reset of PC,,
INTE B
Controlled by bit set/reset of PC,.

CONTROL WORD

Oy By O Dy Dy O, ©, Dy

MODE 1 (PORT &)

|
1 Plgy
- 1« INPUT

O=OUTPUT

CONTROL wORD

Oy DOg O; Dy By Oy O) Oy

l— &T8,

[,
—
| |

el
|

e

taF,

q—’-_pc——-———- INTR,,

2
"_}L"““HO

MGDE 1 {PORT B}

L XXX T X

PR, PB,

-
I INTE re,

e—— s,

— 8F,

F—e nTR,

Mode 1 Input

MODE 1 (STROBED INPUT|

BASIC TIMING

IBF : H
[INFUT BUFFER FLILLI

STROBE

K
.

\ i/

NO PAOTECTION
FOR THIS OPERATION

INTERNAL
INPUT LATCH

DATA
INPUT

INTR

Basie Timing Input
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Output Control Signal Definition

OBF {Output Buffer Full F/F)

The GBF output will go “low" to indicate that the CPU has
written data out to the specified port. The OBF F/F will be
set by the rising edge of the WR input and reset by the fall-
ing edge of the ACK input signal.

ACK {Acknowledga Input)

A “low’ on this input informs the B255 that the data from
Port A or Port B has been accepted. In essence, a response
from the peripheral device indicating that it has received
the data output by the CPU,

INTR ({interrupt Request)

A "high’ on this output can be used to interrupt the CPU
when an gutput device has accepted data transmitied ed by the
CPU. INTR is set by the rising edge of ACK if OBF is a

“one’ and INTE is a “one". It is reset by the falling edge
of WR.

INTE A

Controlled by bit set/reset of PGg.
INTEB

Controlled by bit set/reset of PC 5.

MOCDE 1 [PORT &)

_—

CONTROL WORD
Dy Dy B Dy Dy O3 By Oy
PCy 7.1
1lof1]e|1e -
Lodo v [ofueXIXDY oo
INTE | .

Plys I A P | AT,

1= INPUT 4

U QUTPUT

o J——

CONTHOL WORD
By Dy Dy D, Dy O, D, B

MODE 1 (PORT B)

mm@

[——- INTR,

Mode 1 Qutput

INTR \

OBF
(QUTPUT BUFFER FULL}

—

~ X A

L] FRDTECTIDN

FOR THIS ORERATION

[DOUBLE
WH
WI‘O ACKF

DATA BUS : :

_/ \
OUTFUT

Basic Timing Output
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Combinations of Mode 1

Port A and Part B can be individuaily defined as input or
output in Mode 1 to support a wide variety of strobed 1/0
applications,

oxong

PA,PA I>

RD —=of

CONTROL WORD

O; Dy O; 0, Dy D; Dy Oy

fe—— 5TH,
[ 1BF,

——— InTA,

3l
l

CONTROL wlRD

Dy Oy Oy B, Dy B, D, Dy

]
Pl

Fla

t{elai1fiel1 e 2 1o efuein; 1] 2
[LTTALN) e OOOTDY ol
PCa.s LY
1« INPUT 1= INPUT
0= ouTPUT s I> 0=ouTPUT Ml <I|
il —e-c) re, |— - oBF, [ S— pe b om,
PC; [+—— ACK, PO 19F,
PCy L INTR, Py [——= INTR,
PORT & — |$TACBED INPUT} FOAT A — (STROBED GUTPLUT]
PORAT B — {ETRGBED QUTPUT} POHT B — (STROBED INPLUTY
Operating Modes Output Operations

Mode 2 (Strobed Bi-Directional Bus 1/Q)

This functional configuration provides a means for com-
municating with a peripheral device or structure on a single
8-bit bus for both transmitting and receiving data {bi-direc-
tional bus 1/0}, **Handshaking” signals are pravided to main-
1ain proper bus flow discipline in a similar manner 1o Mode
1. Interrupt generation and enable/disable functions are
also available.

Mode 2 Basic Functional Definitions:

® Used in Group A only,

® One 8.bit, bi-directional bus Part {Port A} and a 5-bit
centrol Port {Port CJ.

& Both inputs and outputs are latched.

® The 5-bit control port (Port C) is used for contral
and status for the 8-bit, bi-directional bus port {Port
A

Bi-Directional Bus I/O Control Signal Dafinition
INTR {Interrupt Request}

A high on this output can be used 1o interrupt the CPU for
both input er output operations.

OBF (Qutput Buffer Full)

The OBF output will go “low’ to indicate that the CPU has
written data out 1o Port A.

ACK (Acknowledge}

A “low” on this input enables the tri-state output buffer of
Port A 10 send out the data. Otherwise, the ou tput buffer
will be in the high-impedance state.

INTE 1 {The INTE Flip-Flop associated with OBF)
Controlled by bit set/reset of PCg.

Input Operations

STB {Strobe Input)

A "low" on this input toads data into the input latch,

(BF (tnput Buffer Full F/F)

A “high” on this output indicates that data has been Joaded
into the input latch.

INTE 2 {The INTE Flip-Flop assaciated with IBF)
Controtled by bit set/reset of PCga.
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CONTROL WORD

B, Dy D D, B D, D, D

T |

10 e

H 110

|

PCEO

1 = INPUT
o= OUTPUT

PORAT B
1= INPUT
0= QUTRUT

————————= GRADUP B MODE
0= MODE O
1= MODE 1

2]

.

——— TR,

Mode 2 Control Word

Made 2

2GR

1BF

$TROBE

/

DATA BUS

(BETWEEN HD CHIP e e m o e e e
AND I/0 DEVICE}

CATA
110 DEVICE ~ /O CHIP

e G

DATH
/O CHIP - /O DEVICE

Made 2 {Bi-directianal) Timing
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MODE 2 AND MOCE O {INPUT]

CONTROL WORD
Dy Dy Oy By 0y O, O, By

LI

Pc}-ﬂ
1= INPUT
0« GUTRUT

A ————ry

PEy - INTR,

Ph,-PA

o, f——— TEF,

#Gg |+ BEK,

PC,

L,

f— §78,

1B,

MGCDE 2 AND MODE 0 {OUTPUTI

CONTROL WORD
B, Uy Dy D, Oy D, D, D,

RO
il

PCM
1+ INFUT
0= OUTRUT

B ——oo

wh

Py

PayPhy

P,

P,

Pz

e, Pa

+

[ TR,

—— CI'BFA

- K,

e T,

L 5,

3
bt~ |0

MODE 2 AND MOGE 1 {QUTPUT}

CONTALL WORD
Oy Dy D5 By 0y D; By By

LHR! x',<]>(f1 o x|

[T, SR

3

Pﬂ?-PAo

PL.

PG,

Pa, Ply

PCz

PGy

f————e TR,

A

f——— aCx,
SE—
[——-——= IBF,
|—— OFF,
e —— iER,

" INTR,,

MODE 2 AND MODE 1 {INPUT)

CONTROL WORD

D7 Og Dg Oy Dy O, Dy Iy

L [ XXX T A

RD —— o]

PGy

Ay PRy

T

Pl

L

B

ha: P : P

TR,
L——— ooF,

————— atk,

fe———— 5B,

- 8F,

——— 7,

[ IEF’

INTRg

Mode 2 Combinations
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MODE DEFINITION SUMMARY TABLE

MODE ¢ MODE 1 MODE 2
IN_ 7 ouT IN ouT GROUP A DNLY

FAg N ouT N ouT -
PAq IN ouT N auT - -
PA; . N ouT IN out -
PAz i IN ouT IN our -
Phg N ouT IN QuT ——-
PAg IN ouT IN ouT -
Pig N ouT IN ooouT B
PA; tN ouT IN ouT -
FBy IN | ouT IN ouT —_—
PBq N ouT PN ouT —
PBy iN ouT IN out _
PBy IN ouT IN ouT —_— MODE 0
Py N out IN ouT —_— — OR MODE 1
Pig IN ouT IN ouT — ONLY
PBg IN ouT iN ouT —_
PBy N ouT IN ouT -—
PCq IN i ouT INTRE INTRg o
PCy IN . QuT iBFg : OBFg [F{+3
PC2 IN ouT §TBg ' ACKp 1o
PCy IN ouT INTRp, INTR g INTRp
PC4 N ouT $T84 1o 5THa
PCs | N ouT BFa 10! IBF 4
PCg N ouT 110 ACKp ACTK g,
PCy N ouT 10 OBF 5 OBFA

Special Mode Combination Considerations

There are several combinations of modes when not all of the
bits in Pert C are used for control or status. The remaining
bits can be used as follows:

if Programmed as Inputs —

All input lines can be accessed during a normal Port C
read.

{f Pragrammed as Outputs —

Bits in € upper {PC3-PCq) must be individually accessed
using the bit set/reset function.

Bits in C lower {PC3-PCy) can be accessed using the bit
setfreset function or accessed as a threesome by writing
into Port C.

Source Current Capability on Port B and Port C

Any set of eight output buffers, selected randomly frem
Ports B and € can source 1mA at 1.5 volts. This feature
allows the 8255 1o directly drive Darlington type drivers
and high-voltage displays that require such source current.

Reading Port C Status

In Mode O, Port C transfers data to or from the periphera
device, When the B255 is pragrammed 1o function in Modes
1 or 2, Poart C generates or accepts “hand-shaking'’ signals
with the peripheral device, Reading the contents of Port C

allows the programmer to test or verify the “‘status” of sach
peripheral device and change the program flow accordingty.

There is no special instruction to read the status informa-
tion from Port C. A normal read operation of Port C is
executed 1o perform this function.

INPUT CONFIGURATION
D; Dy By By D4 B 0, O

1 vo

T T T
l 1o | IBF, ||~Te,;m'rn‘|wree| 18Fy EINTHEI
I L i H

GROUP A& GROUP B
SUTPUT CONFIGURATION
b, b, D, D, Dy D, B 0,

[

T T T
NTE, | 1O ‘ 110 1INTR, INTE!!OBF8|INTHBI

GROUP & GROUP @

Mode 1 Status Word Format

- -
- T r
INTE, | 18f, ! INTE, !mvn&m

GROUR A

D'.‘
5B,

- GROURS
IDEFINED BY MODE 0 OR MODE 1 SELECTION}

Mode 2 Status Word Format
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APPLICATIONS OF THE 8255

The 8255 is a very powerful tool for interfacing peripheral
equipment to the 8080 microcomputer system. It represents
the optimum use of avaiiable pins and is flexible enough to
interface azlmost any /0 device without the need for ad-
ditional external logic.

Each peripheral device in a Microcomputer system usually
has a “service routine” associated with it. The routine man-
ages the software interface between the device and the CPLU.
The functional definition of the 8255 is pregrammed by the
1/Q service routine and becomes an extension of the sys-
tems software. By examining the 1/0 devices interface char-
acteristics for both data transfer and timing, and matching
this information to the examples and tables in the Cetailed
Operational Description, a control word can easily be de-
veloped to initiatize the 8285 to exactly ““fit” the applica-

tion. Here are a few examples of typical applications of the
8255,

INTERAUPT

REQUEST

PLC.

1 "Mﬁ

P,

z ' HIGHSPEED
P : PHINTER

MODE 1 ®
ouTPUT) T e

-3

HAMMER
RELAYS

o, DATA READY !
RCy ACK i
Py PAPER FEED I
rc, FORWARD/REV i

4= DATA READY
B, ALK
MODE1 Ay PAPER FEED
1auTRUTI PBy, FORWARD/REV
P8, AIBRON
. CARRIAGE SEN.

INTEARUPT

REQUEST

Bt DATA READY
ACK

RCy

i CONTROL LOGIC AND DRIVERS
INTERRUPT i

REQUEST

Printer Interfaca

5127

o Tony fy
#2585 Py A,
Py Ry FULLY
CECODED
. Pha Ha KEYBOARD
P&, Ry
P Ry
MODE 1 _,
fINpLT ™ P SHIFT
Ll CONTROL
e, STROBE
Py ACK
“pB, By
2, B,
i BUAROUGHS
B2 B2 seLrscan
1 Py By DISPLAY
. PR, 8,
| pBy B,
MODET _,
(OUTPUT) B BACKSPACE
By GLEAR
e, DATA READY
4= ALK
PCy BLANKING
PC, PG, CANCEL WORD
INTERALIPT
REGLIEST
Keyboarg and Display |nterface
INTERRUPT
REGUEST ‘
] [ LR
l L R,
f Fhy Ry
FULLY
MODE 1 - Pa Rs  pecopep
HINFUT}) pa, ", KEYBODARD
Phg g
2265 Pag SHIFT
Paq COMTROL
PCy STROBE
PCy ACKNOWLEDGE
A BLSY LT
; FCy TESTLT
!
L P " TERMINAL
| Pl ADDRESS
" e, _
=
MOBE© _ PE: o
UNPUTI ™ py —
B, T w
: PR, -
P
|L PR,

Kayboard and Terminal Address |nterface



SILICON GATE MOS 8255

INTERRLPT
AEOUEST
ea, LSB PC. -
M‘J ERR: N 0,
1 ! re, o,
PA, ;
B, o,
Pas PR, Dy FLOPPY DISK
Py ra o CONTROLLER
L] 4 AN
mong o _ Pég g o D DRIVE
DUTPUT ;
: P et ANALOG MODE 2 | PB, D,
_ [ DUTFUT
FAe CONVERTER - "B, o,
B, IDAC)
Pes [ DATA 5T8
[ pe, ACK TIN)
8255 U MsE 5
[ P, DATA READY
R PG ACK 1OUT)
PCU 5TB DATA -
; UTPUT EN Bz5s
! PC, o P, TRACK D" SENSOR
BT !
SET/MESET | Py SYNC READY
" ope, SAMPLE EN FC, NDEX
! e, ST
Pl Lse  PAg ENGAGE HEAD
PR, 3;’,:,’ PA, FORWARD/REV.
P8, CONVERTER  |=— ANALOG INPUT A, READ ENABLE
MODE O pEy lapey mopED - PP WAITE ENAELE
{INPUT} PRy outeuT - PA, DN5C SELECT
PB, Pag ENABLE CAC
% PB‘ pgs TEST
- PRy mse - P, BUSY LT
Digital to Analog, Analog to Digital Basic Floppy Dise Interface
INTERAUPT INTERRUPT
AEQUEST REQUEST ~ 1
Pls[ g Mo PC pa, Ry
Ay Ay CRT CONTROLLER " pa, A,
L ] CHARACTER . : B LEVEL
Ay 2 . CTER GEN L Ay e
PA, Ry « AEFAESH BUFFER L a, R, ape
i pa, A, + CURSOR CONTROL ra, iy READER
P Ry iy R
~ MODE 1 [ o3 )
MODE 1 | Py ey aneun e i
OUTPUTI | pa, CONTAOL pa, R,
.
[N OATA READY | e, §T8
[N ACK | Pl ATK
feg BLANKED ch‘ STORGD
PC, BLACKWHITE
B256 | _ 8255 MACHINE TQOL
. eey START/STOP
re, ROW STB :ﬁgfr‘;' By LIMIT SENSOR {H/V]
I pey COLUMN §T8 PC; OUT OF FLUID
Ry CURSORA H/v 5TR =
| P E B, CHANGE TOOL
MomE 0 | PEy i 78, LEFT/RIGHT
{OUTPUT) | PB, | e, UP/DOWN
CUASDRRDW/COLUMN
PRy - ADDRESS MODE 0 | PB, HOR. STEF STROBE
Pl Ha v ICUTPUTH | pa, VERT. $TEF STROBE
PB,, PR SLEW/STEP
Plg ! " PEg FLUID ENABLE
By } P8, ¥ STOP

Basic CRT Controllar Interface Machine Tool Cantroller Interface
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SILICON GATE MOS 8255

SYSTEM BUS 0, A& AND C|

.
|
I | :
! | 1
| o080 MEMOR'Y J—
i cPu “O:A:‘"D 8255 | MODE 2 l ot 2
) |
| : |
| | | |
| I ' |
: | | |
i MASTER CPU | | |
! WASTER | | |
i 110 |
| | | o | e
e | | |
| |
I MEMORY | MEMORY
|
|
|
: 110 [ 10
: |
L [
| SLAVE CPU 1 il SLAVE CPU 2 B
_L

Distributed intelligence Multi-Processor interface
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SILICON GATE MOS 8255

D.C. CHARACTERISTICS Ta = 0°C to 70°C; Vg = +5V £5%; Vgg = OV

Symbol l Parameter | Min. Typ. Max. Unit Test Conditions
Vi | Input Low Voltage 8 v
Viy Input High Voltage ;2.0 v
VoL Output Low Voltage ' 4 v lgL = 1.6mA
Vonr Qutput High Voltage 24 v lon = -50uA (-100uA for D.B. Port)
loplH Darlingten Orive Current 20 mA Von = 1.5V, Rpxt = 38082
leg Powaer Supply Current 40 mA
NOTE:

1. Avsailsbls on B pins anly.

A.C. CHARACTERISTICS Ty = 0°C 10 70°C; Vg = 45V 45%; Vg = 0V

Symbol Parametey Min. | Typ. |Max. Unit Test Condition
twp Pulse Width of WR 430 ns
tow Time DB, Stable Before WR 10 ns
two Time D.8. Stable After WHR §5 ns
taw Time Address Stable Before WR 20 ns
twa Time Address Stable After WR 35 ns
tow Time CS Stable Before WR 20 | ns
we Time CS Stable After WR 35 | ns
twa Delay From WR To Output I 500 ns
tRP Puise Width of RD 430 | ng
AT RD Set-Up Time 50 | ns
tHR 'nput Hold Time 50 } ns
1o Delay From RD = 0 To System Bus 350 1 ns
1op ! Delay From RD = 1 To System Bus 150 | ns
tan Time Address Stable Before RD 50 ns
teR Time CS Stable Before RD 80 | ns
tak Width Of ACK Pulse 500 | ns
5T Width Of STE Pulse 350 | ns
tpg Set-Up Time For Peripherat 150 [ ns
tpy Held Time For Peripheral 150 ns
trA Hold Time for Ay, Ay After RD = 1 379 ns
tre Hoid Time For CS After RD = 1 ) ns
tAD Time From ACK = 0 To Output (Mode 2) 500 ns
tko Time From ACK = 1 To QOutput Fioating 300 ns :
two Time From WA = 1 To OBF = 0 300 ns |
tao Time From ACK =0 To OBF = 1 500 ns F
tgt Time From §TB = 0 To IBF 6500 ns
tay Time From RD = 1 To IBF =0 30| ns
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SILICON GATE MOS 8255

INPUT X
-t

Maode O {Basic |nput)

" —

-— - [ V——
0,0 X
- — Yaw —— Twa— '
Al A0 X x
- ety — by
cs \ /
CUTPUT

==l

Made 0 (Basic Output}
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SILICON GATE MOS 8255

F e gy
INTR f \

INPUY FROM _ p— —
PERIPHERAL e —— i ——— it — vare ———— —— — ——
\ |

Mode 1 (Strobed |nput)

\ +— g — :
INTR \‘ / ;

Mode 1 (Strobed Output)

i
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SILICON GATE MOS 8255

CaTA FROM
. 3080 TO B2SS

. ———
o \
X

. g

| i— by —]
AN 4
ACK
'| \_/
E— / !

/

. ¥ Lin
,
PERWHERAL __ __
PHE N o e —

DATA FROM DATA FROM \—-—/_
PERIFHERAL TZ 8255

9265 TO PERIPHERAL 7/

GATA FROM
B288 TO 8020

Mede 2 (Bi-directional)
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