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SPEED/PACKAGE AVAILABILITY

PiN CONFIGURATION

54 FW 74 BF
5418 FwW 74.8 BF B.F,W PACKAGE
548 FW 74S BF
seLect E“ iyl [9vec
BLOCK DIAGRAM P () [Geraces
RED L'.E 3..]“’“‘
2 . i evrrur 1v[3] 3] o0
- [IAE (7] ev oureur
meurs
L
sk : T 7 w[3) ial
y & ouTruT :vE E”
™ s onn[e] E]s' ourrur
[
"
n % positive logic. Kow Wvel 81 S sekects A gy
i g iwves 8 § ssiacts B npeate
10 i
»
"* *
“ + \ TRUTH TABLE
2 oL\ INPUTS OUTPUT ¥
B p STROBE |SELECT| A B
chmphpia B x | x x L
5 L L S L
L L H X H
L H XK L
' L H X H H
H = g iover. L = low ivel. X = wretevent
SWITCHING CHARACTERISTICS Vee = 5V, Ta = 25°C
sa/78 84/74L8 54/748
Cy = 15pF Cy - 15pF C - 15pF
TEST CONDITIONS Ry - 4000 Ry -2k Ry - 2801
FROM | YO
PARAMETER NPUT ouTPUT MiN | TYP | MAX | MiN | TYP | MAX | MIN [ TYP | MAX | UNIT
Propsgation delay time
tpLH Low-to-high Data Any ] 14 g 14 5 75 ns
1PHL High-to-low ® 14 § 14 45 | 65
LM Low-to-high Enable Any 13 20
1PHL High-to-low : “ 21
tpLH Low-10-high Select Any 15 | 23 15 23 €5 | 15
tPHL High-to-low 18 27 8 7 85 15
tPLH Low-to-high Strobe Any 13 |- 20 85 125
PHL High-to-low 14 21 1.5 12

. Load cveult and typaca! wavelormae are shown at the front of wection

\
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FUNCTIONAL BLOCK CIAGRAM Pik CONFIGURATION

8¢ FW 74 B
54L8 F.W 745 B ISR - e | S BF W PACKAGE
‘ 2 il o vee
; P Zoxw
DESCRIPTION gl E.‘,
information at the D inputs meeting the [
setup tire requirements is transferred to = - R M 1o &5
the Q outpuls on the positive-going edge of »-_ia;x. l ry
the clock pulse. Clock triggering occurs at & ! ci - [13) o2
-particuiar voltage tevel and Is not directly ‘,_j'_l—" -
reisted 10 the transition time of the positive- e
Joing pulse When the clock input is at ei- PR, 0 R e J 38
ther the high or low level, the D input signal ‘A
hes no eHect &t the output. N ]
(B0 ® %
] CLOCK
. -
< O— 13 e -
ot N\ fe TRUTH TABLE (EACH FLIP-FLOP)
cuoce cLpant r— o8 r - :
m o t
gl 0»_(90_____3— } NPUTS i ""‘”f
{CLEAR CLOCK [ ] Q (]
P M = Voo PN - ONO | L X L H
H H H L
H L s oM
. H X Qp Qp
Fo= hQr eve (510631 Slale]
L o= w evel (Siea iy Slaiv)
¥« rrewvan
1. 1E 0N Fom e 10 NGN evel
Cg= ne v 0 © talore The Kdaiud Bles-Ir-31aie N0
CONOHION: wers 9slalinraT
SWITCHING CHARACTERISTICS v - 5V. Ta = 26°C
54/74 547748 56/748 |
Ci=15pF Cy ~15pF CL = 15pF
TEST CONDITIONS Ry - 4000 Ry -2k0) Ry = 2867 i
FROM 10 ' '
PARAMETER WPUT OUTPUT MIN | TYP | MAX | MIN | TYP | MAX | MiIN | TYP | MAX | UNIT
Clock Ciock frequency 25 35 30 40 75 110 MHz
tw Width cf puise 20 20 iz ns
Clock
Clear
Setup Input petup time ns
Data 20 20 8
Clear Inactive 25 25 15
tHold , 'nput hoid time 0 5 2 ns
Propagstion delay time
PLH Low-to-high * Clear 16 25 16 25 ns
PHL High-to-low 23 3s 23 35
PLH Low-to-high Ciock 20 30 20 30 9 12
tPHL High-to-low : 21 30 o 3] 35 " 17
() Low-to-high Clear a 13 15
'PHL High-to-low Clear Q 13 22

Lo#s crour and typical wave'orms are shown 8! The hont of secton
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intal 2102A, 2102AL
1K (1K x 1) STATIC RAM

Standby Pwr. roﬁérahng Pwr. Access

P/N (mw) | (mW) L (ng)

2102AL-4 35 1. 118 - - | . 450

2102AL 35 174 350

2102AL-2 42 342 252

2102A-2 —— 342 250

2102A —_—— 283 350

2102A-4 _— 289 450

2102A-6 — 289 650
= Single +5 Volts Supply Voltage e Inputs Protected: All Inputs
» Directly TTL Compatibie: All Have Protection Against Static

Inputs and Output Charge . ;

= Standby Power Mode (2102AL) *® '5°w| ?Osc,Pacgag;Pg: 1?, Pin
= Three-State Output: OR-Tie M TR MR R e OO

Capability

The Intel® 2102A 1s a high speed 1024 word by one bit static random access memory element using N-channel MOS devices
integrated on a monohithic array. It uses fully DC stable (stalic) circuitry and therefore requires no clocks cr refreshing te
operated The data 1s read out nondestructively and has the same polarity as the input data

The 21024 15 designed for memory applicationswhere high performarce. low cost, large bit storage, and simp'e interfacing are
impertant design objectives. A low standby power version (2102AL, :s_also available. It bas all the same cperating
characteristics of the 2102A with the added feature o 35mW maximurm power dissipation in standby and 174mW in operations.

It 1s directly TTL compatible in all respects. inputs, output, andas:~gie +5velt supply Aseparatechipenable (CE) lead aliows
easy selection of an individuai package when outputs are OR- txe:

The Intel™ 2102A 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 monolithic crip than either
conventionai MOS technology or P-channel siiicon gate technology

PIN
CONFIGURATION LOGICSYMBOL BLOCK DIAGRAM
a, () T elda, PIN NAMES “""‘D it | ;
3 - -——
A, 32 e _|'ow DATA INPUT 2 D g )
aw [ 1wl a Kok, CARRES Wy o— D =g o
LIRS B S RW READWKITE INPY s el
LA b wh i g ¢t CHIP FNABLE D‘ PR
a, (]« 11§37 pATA N — | vy OATAOUTRLY "'*D-
a, (] W EY Ve s Vee A
&, (]s o> anD .,w.&_
. - D" : 1 R > s
TRUTH TABLE i s “‘1 i .T— 1T
v - a . ~ T - ,
& Lol Dy Opur MODE ) _}* t T o
bw “x x HIGH Z NOT SELECTED | hits {} T At- & A
R L L L WRITE "0 A
1 L M H WRITL 1 1 : o .
e m % Bour nEAs : Y- on e o X £ ‘A 1




2102A FAMILY

Absolute Maximum Ratings* *COMMENT:
Ambient Temperature Under Bias -10°C to 80°C Stresses above those listed under “‘Absoiute Maximum Rating”
: may cause permanent damage 0 the device. This 15 a stress
Storage Temperature —65°C to +150°C | rating only and functional operation of the device at these or
Voltage On Any Pin at any other condition above those indicated in th< opera-
A tional sections of this specification is not implied. Exposure to
1tha ri n - + ! e

Wit R'esApect. To Ground 0.5V to +7V absolute mzximum rating conditions for extended perioas may

Power Dissipation 1 Watt affect device reliability.

D. C. and Operating Characteristics

Ta = 0°C 10 70°C, Ve = 5V 5% unless otherwise specified

21024, 2102A-4 i
2102AL, 2102AL-4 2102A.2, 2102AL-2 2i01A-6 i
Limits Limits I Limits I
Symbol Parameter Min. Typ.[V  Max | Min. Typ {1 Max (Min. Typ.{7l Max. | Unit | Test Conditions
) Input Load Current 1 10 1 10 ! 1 10 WA I Vi =010 5 25V
oM Output Leakage Current 1 5 1 5 l 1 5 wA CE=20V,
| Vour = Vou
oL Qutput Leakage Current -1 -10 =1 -10 ! i 10 | wa LE=20v,
X i | Vour = 0.4V
Iee Power Supply Current 33 Note? 45 65 | 33 55 mA | All lnputs = 5,25V,
]
| i Oata Dut Open,
‘ 'Ta=0C
N R S i R A e
ViL | Input Low Voitage -05 08 | -05 0.8 '( -0.5 0.65.| 'V 1
Vin | Input High Voitage 2.0 Vee | 20 Vec E Z2 Vee i
VoL Output Low Voltage / P4 04 | 045
Von | Output High Voliage | 2.4 24 N 2.2 V |ion=-100A

Notes: 1. Typicaj values are for T4 = 25°C anc nominal supply voitage.
2. The maximum Icc value is 55mA tfor the 2102A and 2102A-4, andt 33mA for the 2102AL and 210241 -4

Standby Characteristics 2102aL, 2102412, and 2102AL-4
Ta = 0°Cto 70°C

2102AL, 2102AL-8 2102412 {

; Limits . Limits .
Symbol Parameter Min.  Typ.l1] Max. | Min.  Typ.l1l Max. Unit | Test Conditions
Vep Ve in Standby & 1.5 v }r B O
Vees!?) | CF Biasin Standby 20 20 ; V| 20VSVpo Ve Max

Vep Vep Vv | 1.5V <Vop< 2.0V
el

lppy | Standby Current : 15 23 20 28 mA | Alllnpuis= Vppy= 1.5V
lpp2 | Standby Current 20 30 - 25“_ 38 _T_A i-_A_N—Innuxs_ Y‘:P:,-;,;(,_—Y
o, | CNRDIer e T |8 e g e
trf3l | Standhy Recovery Time trRe | trc ns I

NOTES

1. Typical values are for T = 25 C.

2. Consider the test conditions as shown | the stand-
by voltage (Vpp! 1s between 5.25V (Ve Max.) and
2.0V, then CE mus® be held at 2.0V Min (V). I
the standby voltage is less than 2.0V but greater than
1.5V (Vpp Min }, then CE and standby valtage
must be at least the same value o1, it they are dif
ferent. CE must be the more pasitive of the two

3 tp - 1pe (READ CYCLE TIME)
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A. C. Characteristics 7,

=0°Cto 70°C, Vee = 5V 25% unless otherwise specified

READ CYCLS

[ 2102A-2, 2102AL-2| 2102A,2102AL | 2102A-4,2102AL-4 | 2102A-6
Limits (ns) Limits (ns) Limits (ns) : Limits {ns)
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max.
tac | Rem! Cycle 250 350 450 | 650
Tta | Acces: Time 250 | 30 | a0 | T es0
“teo | Chw [ nable to Output Time 130 180 230 400
1oH1 Previous Read Data Valid with 40 40 40 50
Re"u c1 to Address
toH2 Prev...us Read Data Valid with 0 0 0 0
Rn“uul to Chlp Enable
"WRITE CYCL !
_twe [w'u- Cycle 1250 J 350 450 T 650
‘Aw Ade)iess to Write Setup Time 20 ' 20 20 | 200
twp [Write Pulse Width 180 ! 250 | 300 400
twa | Write Recovery Time 0 0 0 | 50
‘Uw—_ c:.}. fetup Time 180 250 300 I 450
ton | Data Hold Time 0 0 0 20
tow. | Chin [ nable to Write Setup 180 250 300 | 550
Time i
i Btk 1

Capacitance”' 1, = 25°C, f= 1MH2z

A.C. CONDITIONS OF TEST svwmsoL | TEST T umMiTs mF)
tnput Pylas | evels 0.8 Volt to 20 Volt J' jTVP ”lt Ma X
Input Ruse and Fall Times 10nsec C.~ | INPUT CAPACITANCE | 3 l 5
Timing Messiement  inputs: 1.5 Voirs N j_t-iLL INPUT PINS) V,,, - OV {

Referen ¢ Levels Output: 08 and 2.0 Volts i 7 ~T TPU1 CAPACITAN —; i ";—~——
Output Lm»_| 1 TTL Gate and Cy = 100 pF _— ' VOUT OV i

Waveforms

READ CYCLE

e — D

ADURE \X

WRITE CYCLE

— e —

|
| f._ Yo - ' Wi 4‘ .1
cHe -t ! I 1 CHIP ] y SR et “’!
EnaBLE ENABLE : |
! ‘ | ony
L % = o et i -
DATA x @ READ '
our 4 N, WRITE ’
3
(1) 1 eVOLTS 1 ou, pa— P i s Il.l(n.
2 20vOLTS |
oLts DATA DATA CAN NaTA CAN
3 edvol e r““m DATA S1aBLE CAALee S
{ |
i t
NOTES. 1 Tvpical values are for Ta = 257 C and nominal supply voltage
7 This parameter is periodically sampled and is not 1007 testad

-40



123

2102A FAMILY

Typical D. C. and A. C. Characteristics

toc (mA)

Vi (VOLTS)

16

10

150

POWER SUPPLY CURRENT VS,
AMBIENT TEMPERATURE

] P ]
1 ! ‘ |
TR rTUEE BN & = Ve MAX ——«l
s 5%
; L
P ]
TYPICAL ! |
| i |
r [ e
| |
| el 5
it SR
! i | !
0 10 20 30 40 5¢ 60 70
T, 00

Vin LIMITS VS. TEMPERATURE

'V’lclli
s
——— Vii (1w
e
Vi Max)
N.\
Vee =50V
bl
6 1 20 3 e s e 10
1, 0C)
ACCESS TIME VS.
AMBIENT TEMPERATURE
Ve MIN
1TTL LOAD |
C, = 100pF '
| ‘
e
5t |
I f
OUTPUT REFERENCE LEVELS Vg, * 20V
| VoL = 08V
o m ® W % &

AR

POWER SUPPLY CURRENT VS.
SUPPLY VOLTAGE

*,
i !
i | ! |
. PV BRSSP ¥ S SRREIDNIG SIS ..
! ; | |
|
%} . 4 3 R, SR G
< TYPICAL | | i
E ol e b
¥ i
otk S WL (U R, LT SRR (WORLA
| { ‘ ; i
W0 — -
! i
s | A i J
1 2 3 . s 6
VCL "W S
OUTPUT SINK CURRENT VS,
OQUTPUT VOLTAGE
M e Pt g o i i i g S e ey
H )
¥ ]
Vi, (VOLTS
ACCESS TIME VS.
LOAD CAPACITANCE
35C
i i T, o8¢
[ ! Vee MIN i
| | 1 TTLLOAD |
|
250} I - )
: TvRICAL |
H ! )
—. H
150 i : & SRR N
OUTFUT REFERENCE LEVEL 15V
bt 100 200 300 w0 o0 600
C, F)



124

intgl 1702A
’ 2K (256 x 8) UV ERASABLE PROM

1702A-2 | 0.65 us Max.
1702A 1.0 us Max.
1702A-6 | 1.5 us Max.

» Fast Access Time: Max. 650 ns » Static MOS: No Clocks Required

(1702A-2) * |nputs and Outputs DTL and
¢ Fast Programming: 2 Minutes TTL Compatible

for all 2048 Bits ®= Three-State Output: OR-tie
» All 2048 Bits Guaranteed™ Capability

Programmable: 100% Factory

Tested

The 1702A is a 256 word by 8-bit electrically programmable ROM ideally suited for uses where fast turn-
around and pattern experimentation are important. The 1702A undergoes complete pregramming and function- -
al testing prior to shipment, thus insuring 100% programmability.

{nitially all 2048 bits of the 1702A are in the 0" state (output low). Information is introduced by selectively
programming “‘1”’s (output high) in the proper bit location. The 1702A is packaged in a 24 pin dual in-line
package with a transparent lid. The transparent lid aliows the user to expose the 1702A to ultravioiet light to
erase the bit pattern. A new pattern can then be written into the device.

The circuitry of the 1702A is completely static. No clocks are required. Access times from 650ns to 1.5us are
available. A 1702AL family is available (see 1702AL data sheets for specifications) for those systems requiring
lower power dissipation than the 1702A.

& pinfor-pin metal mask programmed ROM, the Intel 1302, is also available for large volume production runs
of systems initially using the 1702A.

The 1702A is tabricated with silicon gate technology. This low threshold technology ailows the design and pro-
duction of higher performance MOS circuits and provides a higher functional density on a monolithic chip than
tanventional MOS technologies.

‘atel’s liability shall be limited to replacing any unit which fails to program as desired.

PIN CONFIGURATION PIN NAMES BLOCK DIAGRAM
———
a, {1 4 Vo DATA OUT ¥ DATA OUT 8
 §
P 2 P A0S iAo—A, [ Address Inputs A £ A4
o o 8 I C3 | Chip Select input ouTeuT
0] ? o ol . [
o) -D, Data Outputs SUErERs
“DATAOUT 1 { ¢ S8 2} ay QUYL "OUTS | T
spataour 7 { s 20| a,
2048 BT
pataOut 3 46 wl oAy PROGRAN o ROM MATRIX
\ [P N
oataput @ {0 A\ whoa, ;
COATAQUT S | W { 17} a,
Roisbicen L i T m
wwara out 740 w b Vau
dataout 84 e vl ocs
weutT
Voo |22 i OGRS
Shres PN IS THE DATA INPUT LEAD DURING PROGRAMMING r B e o
o Ay ’

NOTE: In the read mode 8 logic 1 at the sddress inputs
and data outputs is 8 high and logic O is a low.

U.S. Patent No. 3660819
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PIN CONNECTIONS
The external lead connections to the 1702A differ, depending on whether the device is being programmed or used in read modt
(see following table). In the programming mode, the data inputs 1-8 are pins 4-11 respectively, The programming voltages and r/m-
ing are shown in the ROM and PROM Programming instructions section, pages 3-57.

PIN 12 13 14 | 15 16 22 23 24
MODE (Vee) | (Program) (CS) | (Vgg) | (Vgg) (Vee) | (Vee) | (Vpp!)
Read Vee | Vec GND | Ve TVGG Vee .| Vec- [ Vpo
Programming GND | Program Pulse | GND | Vgg | Pulsed Vgg GND | GND | Pulsed Vpp
Absolute Maximum Ratings* ;
. =10°C to +80°C ‘COMMENT : i

Ambient Temperature Under Bias

Storage Temperature
Soldering Temperature of Leads (10 sec)
Poweer Dissipation
Read Operation:
Voltages with respect to Ve
Prog'an_'\ Operation:
Voltages with respect to Vee

Input Voltages and Supply

—-65°C 10 +125°C

+300°C
2 Watts

+0.5V 10 20V
Input Voltages and Supply

Stresses above those listed under “'Ansolute Maximum Rat. |
ings” may cause permanent damage to the device. Thisis s |
stress rating only and functional operation of the device at
these ar at any other condition above those indicated in
the operational sections of this specification is not implied.
Exposure to Absolute Maximum Rating conditinns for ex-

tended periods may affect device relianihity
- .

D.C. and Operating Characteristics | TA%0°C1070°C, Ve = 4BV 5%, Vpp = -8V 25%, VGG = -V 5%, z

READ OPERATION uniess otherwise noted. i
1702A, 1702A-6 Limits 1702A-2 Limits : |
Symbol Test Min.  Typ.[V Max. Min, Typ 1 Max. Unit |, Conditions ;
I Address and Chip Select 1 ’ 1 BA VN =00V ;
Input Load Current j !
Lo Output Leakage Current H 1 HA | Vout = 0.0V,C8 = Viyy ‘
Iops!1) | Power Supply Current 35 50 40 60 mA | €5=Viu2,loL=0.0mA,
= 25°C, Continuous A
lppz | Power Supply Current 32 46 37 55 mA | C5=00V,ig = 00mA, |
Ta =25°C, Continuous
lops Power Supply Current 38 60 43 65 mA €S = Vinz.loL = 0.0mA, i
Ta = 0°C, Continuous i
icF1 | Output Clamp Current 8 14 7 13 [mA | vour=-tov, i
Ta = 0°C, Continuous !
Icr2 Output Clamp Current 7 13 6 12 mA Vourt =-1.0V, ;
Ta = 25°C, Continuous
fete) Gate Supply Current 1 1 WA :
Viur Input Low Voltage -1 0.65 -1 0.65 v
for TTL Interface
ViLz Input Low Voltage Voo Vee-6 Vop Vock - ¥ 1
for M0OS Interface
Vimr | Addr InputHighVoltage | Vee-2 Vee03 | Vee-2 Vect03 | V
Vika ChipSel.input HighVolt. | Vee-2 Vect0.3 | Vee-1.5 Veet03 | V
lov Output Sink Current 1.6 4 16 & mA | Vour =045V
lon Output Source Current -2.0 -2.0 mA VouT = 0.0V
VoL Output Low Voltage -3 045 -3 0.45 v lgL = 1.6mA
Vou Output High Voltage 35 45 35 45 ] Y lon = -200pA
Note 1. Typical values are at nomina! voltages and Ta = 25°C. -
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1702A FAMILY

Typical Characteristics

OUTPUT CURRENT VS, OUTPUT CURRENT VS,
Vpp SUPPLY VOLTAGE TEMPERATURE
‘ l 7 ‘ —
£ - Rk S i o 3 ' I { ]
S-:a} Voo *-W; e t—— z i | .oy
g Vo, -t a8V | | H I Y
2 ] ta 7o 4 il o '
o b 4 .- ey 1 < i H Voot -V
4 ; ! | ) S, VR ERIEN S
- o = Th ( )
7 ? 1" Soecitee 2 i | e | b
- | o.-.m.n.«.\_~. i E | Beoov : !
g - _i ity i 1
3 | ! Bl | 8 1 | i i
i | | 3 | R B e e e S S
- oMYy - t |
i PP S R R B S g T S i 6 10 X3 4 % s T W W
5 5 Yop SUPPLY VOLTAGE (V) ! 5 L AME uv’uﬂonnnms e} i
8 = 1 i ! H
3 | Vee oSV ! i H i | { | {
| cc | ¥ - oy | { |
é —ebieee VGG AWV A—J—«-—gu——-l g 1.“ i | i
% ? 3 ! 1 Yop® -0 | i
¥ | Vow * 00V i 4 -
€ i Ta * 2% | ! Bt et w8 B i T s R o ey
T P Z Vou® 00V | | ‘ i
¢ ) A aEROses S
" - . R g & teoov| |
2 G0k G i may 2 , o 1
5, : . ! E I |
-
OUTPUT SINK CURRENT a
VS. OUTPUT VOLTAGE [ ino CURRENT VS, TEMPERATURE
T o i Y
| O R i I S o s S B9 S
= o ba N | Veer .
v b e T
Vi 5 <9¥
i » IN'J'" . VCC 7
Bl r" OUTPUTS ARE OPEN
E ELl $ 4 ?. +
€ pi.ce O ¢ N
5 b2l o 9 38 vee t -+
. 31§ v v
- N > - Y -
29— — y = L.. o
cs-00v t J
e e i e e N e T
7 o L ey o T o o o
Y | 3y by P!
- 5 :
° x & e & w0 12
OUTPUT VOLTAGE (VOL TS) AMBIENT TEMPERATURE 1“C
ACCESS TIME VS, ACCESS TIME VS,
. LOAD CAPACITANCE TEMPERATURE
920 900 T T
\mr—i—J——H—f-— -~L»— 8001 -+ 'ta.1i }. i 1
X 17028 { ] w028 -
PR o o tigl s ’[“[‘ 1TTL LOAoj 5 W - TTTL LOAD - 20 pF
T 000401 Vee = +5V < e »__.. S S e
g gl Voo * 9V 0 T' o
2 s00 % - 00 — = 500 \——.A —-,—;— Yoo " WV L
= Pt l I Vog = -9V 2 | B Voo * OV |
% a0 4 T, *25C — w €00 SE R _¢_4_ By S S
] | 190282 g ! 10242 3k ‘
8 300 }—1— = EE Y B SRS BL LT R S e e B I
. e TEL o 8 e S
] ] i1 ! \
100 f- .’—»«7}4-4 wol 4 f S0 AT ) Dl N O
) 52 = B I 2 B ESI WD 65 5
0 10 20 30 40 S50 60 70 80 90 100 0 10 20 30 4 S0 &0 70 BC 90

LOAD CAPACITANGE ipFi § AMBIENT TEMPERATURE ¢ C)
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) 1702A FAMILY

A.C. Characteristics
=0°C to +70°C, Vee =45V 5%, Voo = -9V 15%, Voo = —98V £5% unless otherwise noted

1702A ! 1702A-2 1702A-6
Limits i Limits Limits
Symbol Test Min. Max. |  Min Max. | Min. Max. | Unit
Freq. Repetition Rate | 1 1l 1.6 0.66 MHz
tOH Previous Read Data Valid 0.1 | 0.1 0.1 us
tace | Address to Output Delay 1 { 0.65 H 1.5 us
tcs Chip Select Delay _ 0.1 0.3 ! 0.6 s
1co Output Delay From CS -, 09 | 035 | 0.8 | s
ton Output Deselect 0,3 4} 03 | 0.3 s
. o
Capacitance " 1, =25°C
SYMBOL TESY TYPICAL | MAXIMUM | UNIT | CONDITIONS
Vin = V, All
Gine Input Capacitance 8 15 ’ pF N G
! CS= Vee unusec pins
V, =V are at AC.
CouT Output Capacitance 10 15 pF U ce
Vee = Vee ground
*1his parameter is periodically sampled and is not 100% tested. -
Swilching Characteristics
Conditions of Test:
Input pulse amplitudes: 0 to 4V, tz . t; <50 ns
Output load i1s 1 TTL gate; measurements made
at output of TTL gate (tpp<15 ns}, C = 15pF
A) READ OPERATION B) DESELECTION OF DATA QUTPUT IN OR-TIE
OPERATION
e CVCLE T 1B 2 —
i v, b WA

Vin 0 - V\
AQDEESS ADORESS
i v, \
|

e

' i -
N Vg —
oara ; Data OuT ' ruu DATA QUTY
our \ INVALID INVALID

(0}

- facc -

’



intgl 2708, 2704
8K AND 4K UV ERASABLE PROM

e 2708 1024x8 Organization
¢ 2704 512x8 Organization

s Fast Programming — & Static—No Clocks Required
Typ. 100 sec. For All 8K Bits ® Inputs and Outputs TTL

* Low Power During Programming Compatibie During Both Read

s Access Time— 450 ns Max. and Program Mocdes ,

s Standard Power Supplies — ® Three-State Output— CR-Tie

+12V, +5V, -5V Capability

The Intel 2708/2704 are nigh speed 8192/409G 1t erasable and eiectrically reprogrammable RONM s (EPROM) ideally suited
where fast turn around and pattern experimentation are important reqguirements -
The 2708/2704 are packaged in a 24 pin dual-in-line package with transparent lid. The transparent lic allows the user to ex-

pose the chip 10 ultraviolet light to erase the bit pattern. A new pattern can ther be written into the devices.

A pin for pin mask programmed ROM, the Intel 2308, is available for large volume production runs of systems initially using
the 2708.

The 2708/2704 is fabricated with the time proven N-channel silicon gate technoiogy.

PIN CONFIGURATIONS - BLOCK DIAGRAM

DATA QUTPUTY
2 [Jwee % ,O’
2 n[Jas . P I o
3 22{7] note ' I ! to] { ‘
‘ 21 we A !

h

Yy CMi® SELECT
5 20 ] csmwe Twe ——— LOGIC

OUTPUY BUFFERS

L) 2708/ AL Voo
2704 :]

g
O
]
O
E
£
P & § 18 D PROGRAM — —
G
=

A\
. Y GATING
) 0 Ay — DECODER s

- 1] 17 2]
" w[Jo,

= H ADDRESS — ——

o[ 15 :]o. INPUTS iy
A' - - 3

g \ by ’:]o. A e x i 64 x 128
Ay DFCODER HOM ARRAY

w2 1[e, e <

NOTE1 2704 PIN22 = Vgy.

2708 PIN22 = Ay

PIN CONNECTION DURING READ OR PROGRAM

PIN NAMES
i A )
N N ' PIN NUMBER
A Ay | ADURESS INPUTS i 1 1 . o {
0y  DATA GUTPUTS ‘ OO @327 | M W We.yle |0 M
0. | '
. | READ D, Vge W, v, ' v, v
FEwe  CHIP SELECTMWHITE ENABLE INPUT | e bod oo . L cc
’ | PROGRAM D, | v Pulsed Voo Virew Van Ve

| Vi |
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2708, 2704

PROGRAMMING *
The programming specifications are in the ROM and PROM Programming Instructions (see page 3-59).

Absolute Maximum Ratings*®

Temperature Under Bias . .. .................. . -25°Cto +85°C *COMMENT
Storage Temperature . ........c.co.v0e -0 -65°Ct0+125°C Srresses above those istec under "Apsolute Maximum
Vpp With Respectto Vgg . o« . v v v v v e i iie e o +20V to -0.3V Ratings may cause permanent damage to the device.

This 15 & stress rating only and functional operation

V, nd Vgg With RespecttoVgg ... .............. +15V 10 -0.3Vv

ASC 3 SS.O Vp'e Wa?\ R >-0.3 of the device at these or any other conditions above
pid Inpu‘ O_f \.nput ° “ges " espect those indicated in the operationa: sections of this

_tw VegDuringRead ., . ¢ . oo c e iiin e +15V to -0.3V specification is not «mphed Exposure to absolute

CS/WE Input With Respect to Vgg ‘ maximum rating conditionsfor extended periods may

During Programming . ... .....c..oveeinieinannn +20V 10 -0.3V affect device reliability.
Program Input With Respectto Vgg .. .............. +35V to -0 3V
o DI O . Ty i S e s v e eta b i e e g e e 1.5W

READ OPERATION
D.C. and Operating Characteristics
Ta = 0°C 1o 70°C, Ve = +5V 5%, Vpp = +12V £5%, Vgg = -5V 5%, Vgg = OV, Uniess Otherwise Noted.

Symbot|  Parameter | 'Min.  Typdtl  Max | Unit | Conditions

L Address and Chip Select Input Sink Current 1 1 0 | 4A  Vn=525Vor Vin = Vit
o | Output Leakage: 'cdr'revﬁ gl) = 1 T w0 T eA ] Vod =525V, CSWE =5V
_lc;;;l.i’f 1 VDD Supply Current T80 85 mA | Worst Case Supply Currents:
lcci2l | Vee Supply Current B\ \\ 10 mA | All Inputs High

Tigaldl | VgnSupplyCument - - . 7/ ] JRESES) —56'_"-"4_5_3_5«1 & CSWE = 5V: Ta = 0°C

ViL Input Low Voltage Vss |

-V|_ T Input Hngb Voltage o e 30 I

19.2_“ LOutput Low Voltaf___ s BN

Vowus Output ngh Voltage 3.7

Vo]z Output H'gh—i/-c-:ltage-' i _{4 =

PD _i Power Dlssnpatlon

NOTES: 1. Typical values are for T = 25 C and nommnl luop!v vo'tms
2. The total power dissipation of the 2704/2708 is specified at BOO mW It is not calculable by summing the various currents
(Ipp. !cc. and Igg) multiplied by their respective voltages since current paths exist between the various power supplies and
Vgs. The Ipp, Icc. and Igg currents should be used to determine power supply capacity only.

Typical D.C. Characteristics

MAXIMUM JUNCTION TEMPERATURE RANGE OF SUPPLY CURRENTS OUTPUT SINK CURRENT
VS.AMBIENT TEMPERATURE VS. TEMPERATURE VS OUTPUT VOLTAGE
%0 - —_ L T T g 1 T
1 ! H ac;‘;u'ss--u OPERATING ! | i
0, -00Cw i 1TIONS Ve =47V
v':‘ 52V { 1 | r‘ |
Voo * 128V \ ! { L
! 5 T,-0c |
100 ; 4 1 v:-trc\\
% ‘ ; Sp———Y e W'C fx\
| z A0
[ 3 i
3 | H £
- : H . ‘oc b
| i - M ULEY onom . 2 it
ey
b s
]’ » L)
| ! '
| ' J il
[} SECEESESE O .l. EEIILPRC (EP Y SRS . . . bt Y S SERETIS W, - T,
° » 0 L * Ll 22 .« 80 0 o0 o 2 4 . .

nro nre Voo (VOLTS)
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A.C. Characteristics
Ta = 0°C to 70°C, Vg = +5V 6%, Vpp = +12V 5%, Vgg = -5V +5%, Vgg = OV, Unless Otherwise Noted

130

Symbol Parameter ' Min. Tvp ; Max. Unit
e 5t o A AP - S St il 4 NELEEEN NP AAECRCER SO
tacc Address to Output Delay i | 280 | 450 ns
tco | Chip Seiect to Output Delay _ -T ] e0 120 | ns
tof Chip De-Select to Output Fioat 1 ] 120 ' ns
tow Address 1o Output Hold 1T o ; 1 ns
— e e b . & e b i < e i e et . < S — —e 1 — i - -
Capacitance!!! T, =25°C, f = 1MHz
s B i T 1
Symbol [ Parameter Typ. Max. Unit Conditions
Cin | input Capacitance 4 6 pF | Vin=0V
Cout EOutout Capacitancej 8 12 - pF  Vout=CV
Note 1 This parameter 1s periodicaliy sampled and not 100" tested.
A.C. Test Conditions:
Output Load: 1 TTL gate and C_-~ 100pF
input Rise and Fall Times: <20ns
Timing Measurement Reference Levels. 08V and 2.8V for inputs, 0.8V and 2.4V for outputs
Input Pulse Levels: 0.65V to 3.0V
Waveforms
ADDAESS X X—
- tox -
csme \ /
- ‘cc o - lng »
- Tacc -
OOAUV'A _ DATA OUT INVALID X 2‘_‘;:3:’;
Typical A.C. Characteristics
ACCESS TIME
ACCESS TIME VS, TEMPERATURE VS. LOAC CAPACITANCE
oo o 4% T T T
1 TTL LOAD « 100pF { 1‘.".-: | ‘
\ i { | ! | |
i Eod R L R
' | o} - . } : H
j 1
§ Wt i g 4
- |
100 i .
B, EVIIE MG ST PR TG
o o0 200 300 00 S0
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UART — The UART is ¢ universal, asynchronous, receiver/transmitter LS| circuit, It can simultaneously receive
poralle! date inputs, discssemble them, ond fransmit them as asynchronous serial date outputs, ond receive osy ‘nchronous
seric] dote inputs, assemble them, and gate them out as paralle! dota worgs. Additionclly, it can add start, pority
(even or odd), and stop bits to its transmit, seriol-doto outputs, and can check received serial dato for word formgv and
parity errors, Foliowing is o list of the UART pin ossignments for this application.

Pins 1 through 2 provide the reguired power and signal ground inputs to the UART,
Pin 4 (Enbl Revr Rgtr) is normally low to gote outputs from Revr Rgtr pins € through 12, but goes high to block the
receiver register outputs when either a word format error (framing error indicated by missing stop bit) or a parity error

occurs in ¢ received word,

Pins Sthrough 12 {Revr Rgtr) are the receiver register output pins,

Pin 13 (Pority Err) goes high to indicote o pority error in ¢ received data word,

Pin 14 (Frome Err) goes high to indicate o framing error (formot error) if o received word does not end wnh o stop bit
{mark or logical 1 bit).

Pin 16 (Enbl Stotus Rgtrs) is tied low to enable status outputs from pins 13, 14, 19, and 22 (parity error, framing error,
receiver register full, and transmit holding register empty). i

Pin 17 (Revr Clk + 16) occepts ¢ receive clock signol thot is 16 times the actua! bit rete of received dato inputs,

Pin 1€ (Reset Rcvr Rgtr Full) goes low to reset pin 19 (Revr Rgtr Full) when the receive register is not full; pin 19 goes
high when the receive register is full.

Pin 20 (Ser Rcvr Dota) receive: serial deto inputs; reception sterts with @ high-to-low (marking to spo:mg) transition
on this line,

Pin 21 (Reset) goes high to reset the UART when o master reset occurs,
Pin 22 (Bfr Rgtr Empty) goes high when transmit holding register is empty.
Pin 23 (Load Bfr Rgtr)-goes low to locd dato on pins 26 through 33 into the UART transmit bufier register,

Pin 24 (Xmtr Shf-Rgtr Empty) goes high to indicate tronsmit shift register is empty,

Pin 25 (Ser Xmtr Data) is the output pin for serial transmit dato; it is high when no dote is being transmitted and shnf’t
low (start bit) to indicote the start of transmission. .

Pins 26 'hrougl{ 33 receive parallel doto inputs.

Pin 34 (Lood Mode Rgtr) is tied high to permit addition of control and parity bits to the parallel, transmit data inputs.
Pin 35 (Enbl Parity) is low to enable pority bit generation ond checking, and is high to disable these functions.

Pin 36 (Sel Stop Bit) goes high when the display terminal is operating at 110 baud transmission rate to enable two stop
bits to be added to transmitted words; it is low to enable only one stop bit at all other baud rotes.
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Pins 37 ond 38 (Sel Wd Lg) are ccnnected so os to encble eight doto bits cer trensmitted word when no panty is seiected
tsee pin 33, oreceding) or to enc:)le seven dotc bits and a parity bit per trensmitted word when parity check,generation
is encbled (see pin 35, preceding).

Pin 39 (Sel Parity Even/Odd) is high to select even parity checking and generation whnen these functions cre enchbled
{see pin 35, preceding), and low to select odd parity checking and generction,

Pin 40 (Xmtr Clk) recaives a clock signal that is 16 times the actucl bit rate of transmitted deta (see olso pin 17,
preceding).
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®@00e000
@e0e000
[ ol I le]e]e)
008000
[ Jele] leje] J
O00e00e
000e00e
000e00e
O000e®0

symbol NUL

code 00

@ee0000
®00CC00
©000000
eeOO0@0®
@0000e0
©000080
©ee0080
0000080
0000080

symbol EOT

code 04

@e00000
080000
000080
000000
0000800
@0e00e0
@e0000e
O000ele
00000e0

symbol BS
code 08

@eee000
®0OCCCO0
@O000000
0000000
e00e000
0008000
000ee00
0008000
000e000

symbol FF
code O0C

0Oe®@O00000
@0e0000
®@O00000
0O®@00000
ele] 1 leje]
L Jeol 1 leje] J
oceCceee®
ole]e] lele] J

- O00e00e
symbol SOH

code 01

@@ e0000
@000C00
@ 000000
©e00ee0
@00e00e
00800
eeee000
0008e0ee
efelolel T 1

symbol ENQ

code 05

©@008000

@00®000
eeee000
[ Jolel lelele
(Jel 1 1 1 1]
O000e00
O0000@00
0000@00
0000e00

symbol HT
code 09

O0ee0000
®O00eCOO
[ Jolelelelele;
000000
0ee0ee0
O0000e0e
O000eeO
O000e0e
OO000eoe

symbol CR
code 0D

O0®@O0000
000000
@O00000
0C®eO00000
OoCeeO0e®
eCeOeeO
ce00eeo
0C0CeO0e
olele] leje]

symbol STX

code 02

0eeO0000
e00e000
00000

080000

L Jole] leje]

90068000

000eeO00
(olele] lol lo
000Oe00e

symbol ACK

code 06

@O0e000
@e0e000
L ol 1 _lelele)
eO00e000
e00@®®00
0000800
0000@O00
O0000@00
OO00lee®

symbol NL
code 0A

0@e00000
0080000
0000000
0000880
00ee00e
L Jol 1 lele]
oceCe00e
000e00e
0000OeeO

symbol SO
code OE

®eeO0000
®O000000
@O000000
®@e00000
@O00e00e
eOCOeeO
e®eOeeO
O00e0O0e®
O0Ce0O0e

symbol ETX

code 03

@ee00000
® 080000
®0e 0000
@e 00000
080800
@0e0e00
@eCOe00
0000@00
OO00Oeee®

symbol B g1,

code 07

00000
®0e0000
080000
L Jeol Jel 1 1
0e000e0
(o] lelele] le)
O00000e0
O0000e0
O0CO0®0O

symbolV T
code OB

O0e00000
000000
®O000000
0000800
0080800
®@0e0e00
OeCOe00
O000e00
0000800

symbol SI
code OF

S



880000
08 0e000
0e0e000
o] 1ol I lele)
oceOCeeOO0
©ee0e00
000000
0000800
O0000eee

symbol DLE

code 10

®ee 0000
o] 1o lejele;
o] el lele] J
oceOeCee
oceOeeoOe
( 1 ] 1 Jeje] J
OCeeecee
O00000e
000000e

symbol DC4

code 14

o] 1 lelele]e)
®000000
@000000
@O000000
[ Jele] lele] J
ceeeeC®
O00e e e
(e]o]le] lele]
000e00e

symbol CAN

code 18

@eeeO00
@O0COCOO
®O0000e0
ee00Oe0e
e000e00
@0000®0
O00000e®
O000e0e
00000e0

symbol FS
code 1C

®@ee0O000
0808000
0Oe0e000
(@] le] le] le)
ceOeCeo
©6e00e0
O0000e0
O0000e0
O0000e0

symbol DC1

code 11

@O00e000
©@e0eCO0
®0ee0 000
@00e000
008008
lolele] Jo] Je
O00ee®O0
olele] le] o)
000e00e

symbol NAK

code 15

880000
@OO00000
@0O00000
@0 00000
®@0e000e
eleeOee
@ee0eoe
00e000e
O00e000e

" symbol EM

code 19

o] 1 ] lejele
@000CO00
000080
e0eesede
[ _1el6] I 166
(_Jele] 16] 10
0ee000e
O000ele
0000080

symbol GS
code 1D

eee 0000
O0eO0®000
080000
celCeOeO
ceoeeOe
©ee000e
O00000@O

0000e00

OO000eee

symbol DC?2

code 12

0@O00000
@O0eO0000
e OO00000
0e00000
(ole] lel Jo]
eOeCeOe
o] _lejele] o
00000eO
00000e0

symbol SYN

code 16

0®®0000
©000000
©00eee0
O®00e0e
00®0e0e
e0eOeeO
0®0080e
0000e0e
000®eeO

symbol SUB

code 1A

eeeO 0000
eO00®000
e00e0Oeo
(1 1 1ol o] |
{101 191 16]¢
L Jele] Je] e
000000e®
olelele] le] J
00000e0

symbol RS
code 1E

—

@eee 0000
o] le] lele]e)
o] Je] el le)
oceoOeelOe
o] _le] leje]
L 1 1 leje] le)
O00000e
O0000eoe
O0CO0®e0

symbol DC3

code ¥3

®ee0000
®000000
[ Jole] I 1 1O
@e00e0e
e000e0e
@000ee0
eeeCele
O000e0e
O00eeeO

symbol ETB

code 17

®@8e0000
®000000
®@000000

©0000e0

@00e00e
®@OCeO000
®eee000
O00e00e
ooCcoOeeO

symbol ESC
code 1B

©00e000
©00e000
®0080e0
e00ee0e
©00ee00
0®e00e0
0O0C000e
0000e0e
00000@0

symbol US
code 1F

™m



0000000
O000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

symbol SP
code 20

0000000
O0CeCO0
O0eeeeO
0Oe 00000
ooceeeOO
00000 @0
Oceee000
000eO000
0000000

_symbol $
code 24

0000000
O00000e
O0000e0
O000@00
O000e00
O000®00
00000eO
O00000e
0000000

symbol (
code 28

0000000
0O0COCO0O
0000000
0000000
0000000
0000000
00ee@O00
olel 1 lelele
O@00000

symbol ,
code 20

0000000
0O00®000
000®000
0008000
000@000
0008000
0000000
0008000
0000000

symbol |
code 21

0000000
eeeOCOe
e0e 0eo
eeeOe00
0008000
ocoeOeee
080080
Yelelel T 1
0000000

symbol %
code 25

0000000
@O000000
0800000
00eQ000
0080000
000000
0e00000
@000000
0000000

symbol )
code &9

0000000
0000C00
0000000
0000000
0000880
0000000
0000000
0000000
0000000

symbol _
code 2D

00e00e0
0800800
© 008000
0000000
0000000
0000000
0000000
0000000
0000000

symbol n
code 22

0000000
C0ee000
0eO00e00
(o] le]e] lole)
00ee®O00O

el jele] lo]

e O0000e@O0
ol 11 1 Je] J
0000000

symbol &
code 26

0000000
000eQ00O
eO00800e
OceOeOeO
olel 1 1 lele]
0eOeOeo
000e00e
000@000
0000000

symbol 3
code 2A

0000000
0000000
0000000
0000000
0000000
0000000
00ee@0O00
(ele] [ lelele]
0000000

symbol |
code 2E

O000000
0eO000e@O
o] lelele] 1O
eceeeceo
o] lejelel 1@
eeoceeo
o] lelele] e
o] lelele] e
00CO000

symbol #
code 23

0®®0000
0ee0000
®000000
0000000
0000000
0000000
0CCO000
0000000
0000000

!

symbol
code 27

O000000
0000000
000e000
000eO000
ocoeeeseO
0O0oCeO00
000e000
0000000
O0COO000

symbol +
code 2B

0000000
O00000e
000000
0000@00
0008000
00eO0000
0eCO0O00
®@O000000
0000000

symbol /
code 2F



0000000
Oooeee®OO
0e000e0O
(o] lelele] l¢
e] lelele] 16
(¢l lelele] 1O
0e000e0
O0eeeOO0
0000000

symbol 0
code 30

0000000
O0CCee®0O
olele] le] le
00e00eO
0e000®0
ol 1 11 11/
0000080
O0000@0
0000000

symbol 4
code 34

0000000
OCeee®OO0
o] lelelel o)
0800080
00eee®OO
0800080
0800080
00eee@OO0
0000000

symbol 8
code 38

0000000
0O0CCe00
O00e000
000000
0®00000
O00e0000

O00@e000 -

O0000e00
0000000

symbol (
code 3C

0000000
O00e@O000
00ee®O00
O00®000
000e000
(e]e]e] lele]e)
000e000
elel 1 1 lele)
O000000

symbol 1
code 31

0000000
0eeeee0
O®00000
0800000
0eeee00D
0000080
0®000e0
00eee00
0000000

symbol 5
code 35

0000000
00ee®O0O
o] JeJelel o)
el Jelele] o)

OoeeeeO

000000
O000eO00
o] 1 I lejele)
0000000

symbol 9
code 39

0000000
0000C0O0O
0000000
ceeeeed
0000000
ceeeeeO
0000000
0000000
0000000

symbol =
code 3D

0000000
00eee00
0800080
000000
00e®e00
0800000
0800000
0eeeee0
0000000

symbol 2
code 32

0000000
000e @8O
0O0e0000
0e 00000
Oceee®@®O0O
¢} lejele] 1O
0Ce000eO
0Ce®e® OO
0000000

symbol 6

code 36

0000000
0000000
COeeO00
0088000
0000000
0000000
00eeO000
ole] [ lelele
0000000

symbol .
code 3A

0000000
008000
000000
0000@00
00000e0
O0000e@00
000@e000
00e0000
0000000

symbol )
code 3E
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OO00O0000
Oceee®eesO
OO0000®e0
0000800
olelel I Jole)
(o]elejele] le)
CeO00eO
ole] 1 I lo]@)
OO0COO00

symbol 3
code 33

0000000
Oee0eeo
0000080
00000@0
0000@00
0008000
OCCe000
000®000
0000000

symbol 7
code 37

0000000
0000000
00eeO000
00ee000
0000000
OO0CO000
0O0e@000
00ee000
O@COO000

symbol ;
code 3B

0000000
oo0eeeOO0
0eO000e0
O000®00
0008000
000e000
oCcCO000
O000®e000
0000000

symbol 2
code 3F



O000000
00eeeed
@00000e
0008l
000080
[ Jele] 1 lele)
®00000e
0000080
0000000

symbol @
code 40

0000000
0000800
000080
@ 00000e
00000
@00000e
®0000e0
0000000
0000000

symbol D
code <

0000000
®00000e
@00000e
@00000e
cEeeEco
@00000®
®O00000e®
@O0000e
0000000

symbol H
code 48

0000000
®0CCCO0O
®000000
®000000
@000000
®000000

@0CO0000 -

eeesecd
0000000

symbol L
code 4C

0000000
OOeeeO0
0e000e0
@O00000®
eCe®ECuL 60
@ O00000e®
@00000e
000000e
0000000

symbol A
code 41

0000000
f#eceages
®000000
@O000000
( 1 1 1 Jelele;
9000000
@000000
CSreeH
0000000

symbol E
code 45

0000000
cyeccr=
O00e000
0008000
000@000
0008000
O00e000
2Q@OCcaIce
0000000

symbol I
code 49

0000000
@000C0Oe
[ 1 lelele] | J
000000e
| Jele] lele] J
@O00000e
@00000e
00000
0000000

symbol M
code 4D

’

0000000
eee0000
©00000e
®00000e
0000000
®©00000e
®©00000e
0000000
0000000

symbol B
code 42

0000000
[ -2 -1
@ O000000
@000000
988000
@O000000
®000000
®000000
0000000

symbol F
code 46

0000000
elelel 1 1 1 J
O0000e0
O0000e0
00000e0
000080
000080
ol 11 1 lele
0000000

symbol J
code 4A

0000000
®00000e
®00000®
000000e
000e00e
@000e0e
e0000ee
@00000e
0000000

symbol N
code 4F
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O000000
olel 1 1 1 10
0e0000e
®O000000
®O000000
@0OCO0000
0e0000®
OOeeeeO
O0CO000

symbol C
code 43

0000000
OOeeeeO
0e0000e®
®O000000
®O000000
| Jolele] 1 [
OeCO00®
olel I 1 [ 10
0000000

symbol G
code 47

0000000
000800
008000
0000000
000000
080000
008000
000800
OO0CO000

symbol K
code 4B

0000000
OoeeeOO
0000080
000000®
@O00000®
@O00000e
o] lelele] lo)
00eeelO
0000000

symbol O
code 4F



0000000
0000600
®@O0000®
[ _lelejelele]
(11 X116
@ O00000
@O00000
® 000000
0000000

symbol P
code 50

0000000
0000600
000e000
000e000
O00@000
O000@e000
O000@000
OO0@000
0000000

symbol T
code 54

0000000
@00000e
0000080
(e]e] le] lele
000@000
0000800
0e000e0
@O0000e
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ADT (Auto Data Transfer)
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alphabetic

ALU (Arithmatic Logic Unit)
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BPI (bit per inch)
BREAK key

buffer

byte

card reader

CARRIAGE RETURN key
carrier on

cassette tape transport
cathode fay tube
central proéessing unit
channel

character generator
character mark
character mark sensor
character request |
character set

chain (printer)

chip

chip enable
chip select

ClA (Communicetion Line Adapter)

clear
clear control (circuit)
CLEAR key

clock (circuit, signal)
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CO key (carrier on)

code

combination

communication control (code)

comparator (chip, circuit)

compiler
complement
computer
configuration
control bit

control code

- Control Data Corporation (CDC)

CONTROL key

controller/formatter

count

counter (circuit)

CR/LP interface (Card Reader/Line Printer)

crystal

cursor

cursor control (circuit)
cursor counter (eircuit)

cursor display (circuit)
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date decode (circuit)
data strobe (signal)
delay time

digital electronic
diskette

DMA (Direct Memory Access)
driver (circuit, program)
duplex

EBCDIC

ECMA=34

edit

electron beam

emulate

ENTER+ key

ENTER- key
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EPROM (Erasable - Programmable Read-Only Memory)

equipment number
error voltage
ESC key (Escape)

ETX key (End of Text)

EVFU (Electronic Vertical Format Unit)
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field

filter (circuit)
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firmware

flexible disk (diskette,floppy disk)

flexible disk drive
flip-flop (chip, circuit)
font

format

format effector (code)
format register

format fape

format tape reader
framing error

full duplex

function

function decodér (circuit)
function register

gate (chip, circuit)

half duplex

hammer

hammer driver (circuit)
handshake

hardware f

hiéh voltage

highlight control (circuit)
home (position)

home mark
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home mark sensor

horizontal control (circuit)
horizontal counter (circuit)
horizontal sync (signal)

1/0 port

IBM

IC (Integrated circuit)
information separator (code)
input

instruction

Intel

interface

interlock

interrupt

jumper

keyboard

keyboard display terminal
keyboard encoder‘}chip,circuit)
kilobyte

latch (chip, circuit)

level (sig;al)

line clear (ecircuit)

LINE FEED key

line printer

line ready (signal)
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local

loop back

lo intensity (field)

LSI (Large Scale Integrated Circuit)
macro memory

magnetic tape transport-

main timing counter (circuit)
master clear

master console

- matrix printer

megabyte

megahertz

memory

memory address conversion {(circuit)
micro memory

micro program

microprocessor

millisecond

minicomputer

{

7

modem

modem control (circuit)

monostable multivibrator

MOS (Metal Oxide Semiconductor)
.

multiplexer

multivibrator
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N-key rollover

nanosecond

NRZI (Non-return to Zero Inverted)

numeric

on-line

one's complement
operating system
oscillator
‘overlap seek
output

pack

page

PAGE key

parallel load
parity

parity bit

pattern

PE (Phase Encoded)
period
periphetaljcontroller
peripheral device
phase lock

power supply

priority
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printable code
printed wiring assembly
pulse

Q register

RAM (Random~-Accessed Memory)

read-write control (circuit)

ready (signal)

éeceiver (chip, circuit)
rectifier(circuit)
regulator (chip, circuit)
reject

REPEAT key

reply

reset

RESET key

rewind

ROM (Read-Only Memory)

RS=-232C

scan
scan count?r (circuit)
scroll

scroll control (circuit)
sector

serial (communication,load)
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servo phase=lock loop DT hﬁﬂﬁﬂﬁﬂ
x %y
SHIFT key UiteTm
v d L7
SHIFT LOCK key : LU RaEN
d_ .»rdﬁ- % ¢
shift register FNTI0L0e
2
slot o029
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software T NNT
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solinoid CLAUBER
sort : & ifaly)
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special character QITNETHLAYK
4
square wave AURITL N
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static RAM duaanitsy
status e
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status register GlanaTIaLINes
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transfer rate
transform
transmitter (chip, circuit)

tristate bus

TTL (Transistor - Transistor Logic)

two's complement

UART (Universal Asynchronous
Receiver - Transmitter)

Unit

Unit load

utility program

verify

version

vertical address counter (circuit)

vertical control (circuit)
vertical counter (circuit)
vertical motor

vertical reader

‘vertical sync (signal)
vertical tabulaticn

vidio display assembly
vidio displgy unit

vidio driver (circuit)
Western Digital

width (pulse)

word length
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