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PNP OR PNP DARLINGTON
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R (NOTE 1)

i

CATHODE DRIVERS
NPN OR NPN DARLINGTON

vyy

ACTIVE
IGH INPUT

. NWOTES: 1.

-11=~

OPEN DRAIN P CHANNEL
*VCC

NPN OR NPN DARLINGTON
+Vee

R, (NOTE 1)

———]J v
v
+ _SD

Vo
GND
h Vee sat WITH R ACTIVE
(NOTE3) R, VeeVou?Va*Vee! LOW INPUT R (NOTE 1)
\ . v,
ACTIVE I BLPTTED QS
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(NOTE 2) %
PP OR PNP DARLINGTON OPEN DRAIN N CHANNEL
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Y Y Y vy
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o5 4 ) VoL *VR*VeE! VoL
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¢ Ry (NOTE 1) ACTIVE -
HIGH INPUT

!
1]

R OMITTED ON COLUWMN DRIVERS VITH COLUN.K STROBED CIRCUIT OR

OR ROV DRIVERS WITH ROW STROBED CIRCUIT.
2. R, CANEE OMITTED IF TRANSISTOR LEAKAGE IS SWALL.
3. R, CAN BE OMITTED IF Rj OMITTED AND TRANSISTOR REMAINS ACTIVE,

Common Transistor Drive Schemes,
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SCL4024B

- CMOS

7-STAGE BINARY COUNTER

FEATURES

7 Fully Static Stages

Buffered Outputs Availsble from All Stages
Common Reset Line :
8 MHz Counting Rate € 10Vdc

Al Inputs Butfered

L X X X 2

DESCRIPTION

The SCL40248 is & single chip monolithic me-
dium scale integrated circuit containing N-Channel
snd P-Channel enhancement-mode MOS transistors.
Seven single-phase clocked counting steges are
provided with the Q output of each stage access-
ible. The Counter is reset 10 “zero” by & high fevel
on the Reset input. Each counter stage is » siatic
master-slave {lip-1lop. The counter state is advanced
one count on the negative-going transition of each
input pulse.

1

CONNECTION DIAGRAM °

' (a1l packages)
[ s
vop NC) Qf-03 ‘NG @3 NC)
] | I T . | 1 §
) 14 13 1z 11 10 8 B
SCL4024A
1 2 3 4 5 6 7
T T ] 1

i 4 !
cL ‘R, 0 Qg Oy Q4 VS5

Add sutfix for package:

C 14-pin Cerdip
14-pin Ceramic
14.pin Epoxy
14-pin Flat

Chip

=
fuit?

ITmmQ

TRUTH TABLE
Clock Reset State . .
(] 0 No Change
o 1 All Outputs Low RECOMMENDED OPERATING CONDITIONS
‘I -0 No Change For maximum relisbility: |
1 1 ‘Al Outputs Low
. -0 No Change DC Supply Voltage  Vpp-Vss 3to15 Vdc
— ) J) - All Dutputs Low € Operating Temperature  Ta
AT © ¥ | Advance One Count C, D, F, H Device . 55104125 ©OC
TN 1 All Dutputs Low £ Device -40 10 485 ©C
f.'( -\' e y 3 3 ~ [ -~
— LOGIC DIAGRAM 7~ - 7 '
~ - < « o
0z 03 o 05 Tog oy
on (Y 16 () “ »
L) )
1 . iR 1 1,
8 _nb’ nh' - nb‘ ab’ ﬁb'
PIN Y& VDD
PIN 7 VsS
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SCL40248

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '

1 . 3
PARAMETER Voo | conNDITIONS | L0 BC Tuigh”  ynin
) {vde) - Min. | Mex. ] Min. | Typ. | Max. Min, | Max,
OUIESCENT DEVICE loo ' . |
CURRENT 6 |Vin= Vasor Voo| — s —-]oos| & — 1 150 (pade
' - 10 Al vatid input - 10 - | o 10 - | 300
] 15 |combinations - 20 - 0.2 20 — | 600

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCLA000B Series Family Specifications”. .

3 T ow = -55°C for C, D, F, H device.
= 40°C for E device.
TricH ™ +125°C for C, D, F, H device.
= 4 85°C for E device.

DYNAMIC CHARACTERISTICS {CL =50 pF, Ta= 25°C)

Voo ; .
‘ PARAMETER ‘ (vad Min. Typ. Moax Units
CLOCKED OPERATION
PROPAGATION DELAY TIME :
Clock to Oy . e, TPl 5 - 200 400 ns
i 10 - 100 200
15 = 80 160
U
Qo0 trim. trHL 5 - 125 250 ns
10 - 60 120
. . 15 ~ 45 90 \
OUTPUT TRANSITION TIME g ime trinl !
[ 5 - 130 260 ns
\ 10 - 65 - 130
15 = 50 100
MINIMUM CLOCK PULSE WIDTH PWee
o 5 s 165 330 ns
10 = 60 120
15 - - 45 90
MAXIMUM CLOCK FREQUENCY fer
5 15 3.0 - MHz
10 4.0 8.0 -
15 5.5 11
MAXIMUM CLOCK RISE AND FALL TIME e, ten
. 5 15 F HS
10 10 L -
15 5 - -
RESET OPERATION
PROPAGATION DELAY TIME teme
N 13 - 350 700 ns
. 10 = 175 350
. 15 = - 130 260
MINIMUM RESET PULSE WIDTH PWn
- . ] - 250 500 ns
- 10 - 125 250
15 - 100 200
RESET REMOVAL TIME tiam
5 - 250 S00 ns
10 - 75 150
15 - 60 120
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SCL4024B
¥y DRAAN YOLTASE (Wec)
20 -18 <16 -%4 12 10 8 £ 4 2 D -
] '--:vu $ !
.J A -10 r -—
Vo= =18 V& ] -1 E E ™
1 20 2 o =
___J——" 25 N 20 - ) |
Yoo = =13 V& 2 g,s A Vo= 10 VK
35 10 4
I ds - BVK =1
. ._:: E - Z" 1"1 ‘J 1
Tomp €48 = 0 2 4 6 8 10 17 4 16 18 20
0 Voo, DAAX YOLTAGE (V)
Typice! P-Channe! Typical NChannel .
Source Current Characteristics N Sink Current Characteristics -
TYPICAL COUNTER STAGE
ALy
()
, Ct o=
. 1 o
& misY 1 )
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SCL4040AB

<

CMOS |
12-STAGE BINARY COUNTER |

FEATURES

L X X X X J

DESCRIPTION

12 Fully Static Stages .
All 12 Butfered Outputs Avzilable
Common Reset Line,
8MHz Counting Rate @ 10Vdc
All Inputs Buffered

The SCLA4040AB consists of 12-ripple-carry
binary counter stages with appropriate input buffers
and reset circuitry, The counter is reset to its “all
0's” state by & high leve!l on the Reset input. The
counter is advanced one count on the negative-

going transition of each input pulse, lsolation

from external noise and the effects of loads is pro-

vided by output buffering,
Applications include time delay circuits, counter

controls, and frequency dividers,

TRUTH TABLE

CONNECTION DIAGRAM
(all packages)

Q4

vDD Q11 Q10 Q8 R CL @1

| I A | J_ 1 1

16 15 14 13 12 11 10 9
SCL4040A8B

1 2 3 4 S5 6 7 8

17T T 177 71T 1771

Q12 Q6 Q5 Q7 Q4 Q3 Q2 VSsS

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

Clock Reset Output State RECOMMENDED OPERATING CONDITIONS
=i 0 No Change For maximum reliability:
- o} Advance 1o next DC Supply Voliage’ VPD - Vgs 31015
mate Operating Temperature TA
x ! All Outputs are low C. D, F, H Device 551041256 ©OC
X = Don’'t Care E Device 4010485 ©C
LOGIC DIAGRAM
cLoca er [-}] 04 ©8 ©OL 0 C¢ 0% 00 Ov o
190) n [13] 19 Il’l rll

'T”VYW? ’

&

ry Tmay FrY

]

"
[ 114 L

1
H

|
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SCL4D40AB
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS !
) C 3
PARAMETER Voo [ conormions | Teow’ | = C LTI (YIS
Vdcl Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE oo
CURRENT b WnVsorVoo | -] 61 - | oos] s - | 150 [uac
10 jAll valid input - 10 - 0.1 10 - 300
o 15 kombinations - 15 - 0.2 20 - 600
OUTPUT HIGH (SOURCE) lon
CURRENT
C.D. F,H device 5 [Von=d.6V 015 - |-092[-05 | - [-008] - [macc
: 10 [Vou=9.5V -0.37 - {03 |-1.15 - |-0.21 -
15 * Vo ®13.5V -1.25 — |-1.0 {45 - | -0.69 -
R R IViw*Ves 0t Vpp | .
E Gevice & Non=2.6V 014 = |-032]-05 - |-030] - [mAdc
10 [Vou=8.5V ~035| - {-03 |-1.156 ~ | -0.25 -
15 Now=135V 42| - |-10 {86 | - [-085] -
Vin® Vsg Of Vpp
OUTPUT LOW (SINK) oL .
CURRENT
C,D, F, Hdevice 5 [Vo,=04V 0.1% - 0.12 | 0S5 - | 0.08 - |mAdc
10 Vo, =05V 037 - o3 { 10| -|o21| -
15 Vo 15V 125] — |10 | 58] - | o6o| -~
V;N'Vgs or VDD
E device 6 (Vo =04V 0.14 - 0.12 | 05 - 0.10 - | mAdc
N 10 Vo =06V 0.35 - 0.3 1.0 - 0.25 -
15 [VoL" 1.5V 1.2 - 1.0 58 - 0.85 -
Vin Vs o' Voo

NOTES: !  Remaining Static Electrical Characteristics are listed under “SCLADOOB Scries Family Specifications”.
? T ow = -55°Cior C, D, F, H device.
= ~40°C for E device.
Toran = +125°C for'C, D, F, H device,
=4 B85°C for E device.

DYNAMIC CHARACTERISTICS (C; = 60pF, T = 25°C) i
PARAMETER I (';',l;g’ T Min. I Typ. l M-:._] Units

CLOCKED OPERATION
PROPAGATION DELAY TIME

Ciock 10 O1 i trnL 3 - 200 400 m
10 4 100 200
15 [4 80 160
0,100, .4 (LY 3 - 150 300 ns
10 - 7% 150
18 . 60 120
OUTPUT TRANSITION TIME © tre tae 5 - 180 360 n
10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWer 5 - 100 200 ns
; 10 - 80 100
15 = 40 80
MAXIMUM CLOCK FREQUENCY . feL 3 2.0 4.0 - MHz
- - ~ 10 4.0 8.0 -
15 5.0 w00 |-~ -~ -
-
MAXIMUM CLOCK RISE AND FALL TIME el el 5 15 - - us
10 15 - -
15 5 - -
RESEY OPERATION
PROPAGATION DELAY TIME trre 5 - 300 600 s
10 - 150 300
’ 15 = 120 240
MINIMUN RESET PULSE WIDTH PWn 5 - 150 300 s
- 10 - 75 150
15 - 60 120
RESET REMOVAL TIME Lo 5 - 250 590 ns
- 10 - 125 250
15 - 100 200
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SCL4040AB
Ve DAAIN VOLTAGE (Véc)
20 -8 16 <14 12710 8 6 4 2 O _
Von-3 Vi s %
- B I o
AT, 7 B S | L )
Voo » =10 Vi _,s'é & 12 Vou = 18 Ve
l e 20 :’ 10 ]
- g 3’ 7 ]
Vo =—15 Véc -255 § 3 y Yo =10 V6
6 —— s
= e 4 A ——1
3 .2 pd |
E ? Voo » 5 Véc T, =25 C
- > -— L A 1 1 I |
Okl ~b 2 & 6 B8 10 12 14 16 18 20
Vo DRAIN VOLTAGE (Vi)

Typical P-Channel
- Source Current Characteristics

Typical N-Channel
Sink Current Characteristics

TIMING DIAGRAM

Q3

(1)

os

o8

Q7

o

a0

0212

812 1024 2048 4096

Cloet 1 2 4 8 16 32 64 128 258 l
Rewt 1

o Ll =T 1 =PA-2T=(= "B\ "1 "L
aff —FRT I TR T i e L A\ L L.

el 2 -Vt O S g I 1 Wy T
peqll e Da Tl B e L U E S

Apreoe Wl & (4] g I I~ 1 1 g Eiiny N

‘A RN el e A YR B g Sy I

W~ et~ i L— L

4|\ el g - SPH § § Uliny M

RGN I W

o UL TL

7 L’

J L

TYPICAL COUNTER STAGE

cL
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SCL4048UB Inverting
SCL4050B Non-Inverling

CMOS

FEATURES

¢ Direct Drive of 2 TTL/DTL Loads

¢ Operation from Single Supply

¢ Pinor Pin Replacements for SCL4A009B,
scL40108

DESCRIPTION

The SCL4049UB and SCLAO50B sre Inverting
and Non-Inverting Hex ‘Buffers, respectively, and
feature logic-leve! conversion using only one supply
voltage {Vee), The Input-signal high level (V) can
exceed the Ve supply voliage when these devices
are used for lopgic-level conversions, These devices
pre intended for use es CMOS-to-DTL/TTL con-
verters and can drive directly two DTL/TTL Loads.

The SCL4049UB and SCLAOS0B are inter-
changeable with SCL4009UB snd SCL4010B de-
vices, respectively, In these sapplications the
SCL4D43UB end SCLA050B are pin-compstible
with the SCL4003UB snd SCL4010B, respectively,
and can be substituted for these devices in existing
as well as in new designs. Terminal No. 16 is not
connected internaily on the SCL4049UB or
SCL40508B; therefore, connection to this terminal
is of no consequence 10 circuit operation,

SCHEMATIC DIAGRAMS

Yeo

SCL4D43UB  *

vee
fown 14 J-
n . o :I it
(1] oJT
X S Tl BT et
T j
e Ve
SCL4050B

HEX BUFFERS /CONVERTERS

CONNECTION DIAGRAM
(all packages)
NC 6Y 6A NC 5Y BA 4Y 4A
1 1 | 1 ! 1 | il
16 15 14 13 )2 11 10 9
SCL4045UB SCLAOS0B

1 2 3 4 5 6 7 ¢

0T T T T T
Vee 1Y 1A 2Y 2A 3Y 3A Vgg

Add sutfix for package:

C  16-pin Cerdip
D  16-pin Ceremic
E  16-pin Epoxy
F 16-pin Flat

H  Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voliage Vec-Vss 3to15  Vde
Operating Tempersture Ta \
C. D, F, H Device 65104125 ©C
E Device 4010485 °©C

Note: These devices contain input protection net-
works 10 Vgg only. Therefore, Vi (max)
may exceed Ve without damage (subject
1o sbsolute maximum ratings).

LOGIC DIAGRAMS

1A L-{>—' 1Y
24 > 2v
3a L[> av 3a —'—{>—5~3v
sa =24y . <A > av
sa LN gy 5a =>" sy
6A "_{>_" 6y €A 2> 6V

14 2> gy
28 > oy

Yeg . veg =

gy — "y

e Y-RA Cde YA
SCL4D4SUB scLaosog -’

;
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S$CL.40498, SCL4A0508
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '-*
. 3 . 7
PARAMETER Vee | conpiTions |TLow ___BC Tron | ynin
Vde) Min. | Max. | Min. | Typ. | Max. | Min, | Mex.
OUIESCENT DEVICE
CURRENT el 5 IVineVssorvoo| - | 101 - joood 10| - 30| pAde
10 |AY valid input - 20 - 001} 20 - 60
15 |combinations - 4.0 - 002] 4.0 - 120
MINIMUM INPUT HIGH ™ _ _
VOLTAGE . e
SCL4045UB 5 |Vp =05V - 4.0 - 2751 40 - 40] Vvde
10 {Vo, =1.0V - 8.0 - 55 8.0 - 8.0
15 lvg, 1.5V - 120 - 8.25 {120 - 12.0
MAXIMUM INPUT LOW Vo
VOLTAGE
SCLAO49USB 5 [Von=3.6V 1.0 - 1.0} 2.25 - 1.0 - Vdc
10 |vow=7.2V 20 - 2.0] 45 - 2.0 -
15 |vou=108V 3.0 - 30| 6.75 - 3.0
OUTPUT LOW (SINK) o
CURRENT
C, D, F, H devices 5 |VorL*0.4V 4.0 - 32164 - 2.4 — 1 mAdd]
10 {Vg, =0.5V 10 - 8.0 |16 - 5.6 -
15 {VoL"1.5V 30 - 24.0 |40 - 16.8 -
Vin=Vss ot Vop
£ device 5 |Vo,=0.4V 3.8 - 32| 64 - 2.6 - | mAdd
10 [V =0.5V . 9.6 - 8.0 {16 - 6.4 -
15 {VoL=1.5V 28 — | 240 |40 T -
Vin*Vss 01 Voo

NOTES: ' Remaining Static Electrical Characteristics are listed under *SCL4000B Series Family Specifications™,

P Tiow™ -55°C for C, D, F, H device,
» -40°C for E device.
Trigw = $125°C for C, D, F, H device.
=4 B85°C for E device. % y
3 These devices have been designed to meet the balanced output drive current specifications for
Output High [Source) Current. Consult Family Specifications. b

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25'C)

Vin |V R
PARAMETE IN | Ve ) 2 .
R (Vaelivdel Min Typ Max Units
PROPAGATION DELAY TIME trim
SCL4049UB 5 5 - 60 120 ns
10 {10 - 32 65
15 {15 - 25 50
: 10 5 - a5 90 ns
15 5 - 45 90
SCL40508 5 59, - 0 140 ns
10 |10 - 40 80
15 {15 - 30 60
10 5 - 45 a0 ns
15 5 - 40 - 80
SCL40458UB trmy 5 s - 32 65 ns
10 {10 - 20 40
15 {15 - 15 30
10 5 - 15 30 ns
— 15 5 - ~10 - 20
SCLa0508 K 5 5 - 55 110 ns
10 |10 - 27 55
15 |15 - 15 30
10 5 - 50 100 nt
15 5 - 50 100
OUTPUT TRANSITION TIME tiim 5 ) - 80 160 ns
, 10 {10 - 40 80
15 15 - 30 60
- Tomn -] 5 - 30 60 ns
10 {10 - 20 40
15 |15 - 15 30
INPUT CAPACITANCE Cin
SCL&049UB - - - 15 225 pF




SCL4048B, SCLAOS0B

¥,.. DRAW VOLTAGE (V6<)

20 18 16 -1 12 10 2 6 4 2 O
1] ¥ 1 ]/ .
Vor S = 1w |
v, -1-15175( / -15 g
w 7 20
.25 é
30
a5 =
Vos =15 Ve L <0 E
i = 2 Tt 445 2
] 1 50

N Typice! P-Channel

Source Current Charscteristics

= e =i
= ==t ==
= E: =5 SEEE —_::':i
= 32
" = LY YOLYALL (vec) e 0wl 4
» » e . =
1 ST Ton st
E’ . e b e e s S
= ' awpilat YLWPEasTURL (151 -80°L
: 0 118°C s
N -~y = s
§ weee Y =R S iR
IO g e, SXETRT HEmeme e =
FI = ==
- s
2 enrsec i SmIHTY e
s $
== =
= =]
? e e =
' e
s =
e &+ ¢ B & 35 @ ¢ * D
MPUT VOLYASI (Vg i— ¥ ¥

Typical voltage transfer characteristics as » function

of temperature for SCL404SUB.
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-

CUTPUT YOLTAGL Ivgi—v
» v e

3 REaT

- 11
¥ | 1
T V.. = 15 V6™
E 140
] 120 /
£ 100 .
8 g Z
5 44] / V.= 10 Vo
& O/ —
2 204 Vo= 8 VoC To= 25 €
P 1
0 2 4 6 & 10 2 W b 18 20
V... DRAIN YDLTAGE (Véc)
Typical N-Channel
Sink Current Cheracteristics
=r= e
SURPLY VOLYAGL (V1 10V i s
o

-$5 %

.
i
il

LA T LI

=ESY I 3
i = Tah
= Vet vV iy
e 0 =l
s PN f3 posmninnnsts
=2eirs°C =5

3 & 8
WrUT YOLYALL (V‘ —v

Typical voltage transfer characteristics es a function

of temperature for SCL4050B,

e
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SCL45148
SCL4515B

CMOS 4-T0-16 LINE
DECODERS WITH LATCH |

FEATURES

4 Strobed Input Latch

¢ Inhibit Control

4 Selected Output Active High (SCL4514B) or
Active Low (SCL4515B)

DESCRIPTION

The SCL4514B end SCL4515B are two out-
put options of a 41016 Line Decoder with
Lstched Inputs The SCLA4514B presents a logic
“1" st the selected output, and the SCL45158
presents 8 logic 0’ st the selected output. The
fatches hold the last input data presented prior to
the Strobe transition from “1 to 0. Inhibit
sllows all outputs to be placed at 0
(SCLA4514B), or “1" (SCL4515B), regardiess of
the state of the Data or Strobe inputs.

Applications jnclude code conversion, address
decoding, memory selection control, demultiplex-
ing and ‘readout decoding

TRUTH TABLE (Strobe = 1)

Data Inputs Selected Output
SCL45148 = Logic_'_’J:\
Inhibit | D € B A | SCL4515B & Logic 0"\
o Jo o o0o0 ~'so _'J?
o 0O 0 0 1% s1 :
o 0010 s2
0 0 0 1 1 s3
) 0100 54
o 0 1 0 1 s5
] 0110 S6
0 0 1 1 3 s7
0 1 000 s8
o 10 0 1 s9
0 1010 s10
0 1.0 11 $11
0 1100 s12
(1] 110 1 S13 ,
0 T 110 s14 y
) 1 1 11 S$15 F
1 X X X X [Afll Outputs
J =0, SCL45148
All Outputs  __ 1
= "1, SCLA5S158
X = Don’t Care
. oA
i
; .

l CONNECTION DIAGRAM ,
(all packages) i
Dats
Inputs
— e, "
Vob D4 S10 S8 S14 S12
lNHl D3 I su‘ SQJ 311 l S13
| i B ' i e

‘Outputs

24 2322 21 2019 )8 17 16 15 14 13
SCL45148B SCL45158

1 2 3 4 5 6 7 8 9 101112

1 U ¥ 1 1 Ll

ST roz ] S6 ] 54 I s I SO]
D1 S7 3 s3 $2 Vgs
W"W
Dats Cutputs
tnputs

Add sutfix for package:
D 24-pin Ceramic
E 24-pin Epoxy
H Chip

RECOMMENDED OPERATING CONDITIONS

SO

or maximum reliability: 3
DC Supply Voltage  Vpp-Vss 31015  Vdc |
Operating Temperature Ta
D, H Device s 55104125 ©C
E Device 4010 485 ©C
)
BLOCK DIAGRAM
’
soflloiseB
. silEoaBlB
. C VDD"“‘" s:‘—oxatb
Vss ® 12 03l oaslb
sl oxBeB
Oss 1 0—2 A ssf-—oabch
3 " se—oAw9ch | —
Oets 2 O— 1016 57—-.—0Alcb
Cote 3 02 Letch ¢ Decoder  $3 -:TOZ 5fo
22 o ad rrade §Zo
Dsta 4 0= sio}—o X9l o0
snb—oas Zo '
Serobe 0 | "’T?oztco
swp=oa co
siaf—oZsco
sis}l—casco
1
...m..uci ] H
i
1




SCL&514B, SCL4515B
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS!

3 D 3
PARAMETER Voo | conpitions | Teow 5C Tuioh " ynin
(Vdel Min. | Max. | Min. | Typ. [ Max.] Min. | Max.
QUIESCENT DEVICE CURRENT | bp
5 |Vin*VesorVpp | — 5 - | 0.05 6| ~ 150 | pAdc
10 [ Al valid input - 10 - 0.1 10 - 300
— 15 | combinations - 20 - 0.2 20 | — 600
NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL4DOOB Series Family Specifications”,
? T ow = -55°C for C, D, F, H device,
= ~40°C for E device.
Thicw = 4125°C for C, D, F, H device.
=4 85°C for E device. - -
DYNAMIC CHARACTERISTICS (C = 50pF, T, = 25°C)
PARAMETER (\\,/Dd?) Min. Typ. | - Max. Units
PROPAGATION DELAY TIME teiw eHe
From Dats tnputs 5 - 550 1100 ns
' 10 - 226 450
15 - 150 300
From Inhibit tnput 3 - 400 80O ns
10 - 150 300
15 - 100 200
OUTPUT TRANSITION TIME oy A
5 - 130 260 ns
10 - 65 130
15 - 50 100
MINIMUM DATA INPUT SETUP TIME teerp )
3 5 - 125 250 ns
10\ W~ 50 100
4 15 - 40 80
MINIMUM STROBE PULSE WIDTH PWsy )
5 - 175 350 ns
10 - 50 100
15 - 40 B0
Vee. DRAIN VOLTAGE (Véc)
20 18 6 - 12 0 8 6 4 -2 0 | - o
T
Ve =~ 8 Vit 5 I §
" ] 0 fug
-1 o 8
Vo =-10 Ve _?0 E E 2 Vo = 15 Vi
b s
25 20 —
- K -
Voo =~ 18 Véc § =15 Vo= 10 V&
] S 10 —+—
3 ds Vo= V& T =2C
3 o N ] 1
To=3°C = D 2 4 6 & 10 1Z W 16 18 20
Vo DRAN VDLTAGE (Véc)

Typical P-Channel
Source Current Characteristics

Typical N-Channel
Sink Current Characteristics




LOG!IC DIAGRAM

SCL4514B, SCLAS15B
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SCL4555B
SCLA556B

CMO

S

DUAL 2-T0-4 LINE DECODERS

FEATURES

4 Buffered Outputs

¢ Selected Output Active High (SCL4555B) or
Active Low (SCL4&556B)

¢ Expandable

DESCRIPTION

The SCL4555B end SCL4S56B ere constructed
with complementary MOS (CMOS]} enhsncement-
mode devices. Each decoder/demuttiplexer has two
Select inputs (A end B), an active-low Enable input
(E), and four mutually-exclusive outputs (Q0, Q1,
Q2, Q3). The SCL4555B has the selected output
go to the “high” state, end the SCLA556B has the
selected output go to the “‘low’ state. Expanded
decoding such as binary-to-hexadecimal (1-01-16),
etc., can be achieved by using oither SCL45558B or
SCLA45568B devices.

Applicetions include code conversion, address
decoding, memory selection control, and demulti-
plexing (using the Enable input as & data input) in
digital data transmission systems.

TRUTH TABLE

Inputs Outputs Outputs
Ensble | Setect | SCLA555B | scLa556B
E 8 | A | a3la2|oifoo]03lG2161|60
o o]lo Jofjojolslrv|1l1]|o.
o o] ojolrjofr]s o}
o 1/]0 |[otrjojolrfofs |1
o 1 1 tjojojo o] 1|1
1 xfx |ojojofofila]s |

X = Don’'t Care

N

CONNECTION DIAGRAM
(a!l packages)

vop Es Ag B Q)p QipQ32p Q3p
11 1 1 1 1 | 1

16 15 14 13 12 11 10 9
SCL4SSS5B  SCLA4S5E6B

1 2 3 4 5 6 7 8

T T T T T T T ]

EA AA Ba Q34055 054034 Vss

*Inverted for SCLAS56B

Add suffix for packege:

C  16-in Cerdip
D 16+pin Ceramic
E  16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For meximum relisbility:

DC Supply Voltege Vpp-Vss 31016 Vde
Operating Temperature TA
C, D, F, H Device 55 t0 4126 ©C
E Device 4010485 ©C
y BLOCK DIAGRAMS
SCL45558 SCLA45568B
3 a o0 « A Doj—4
- - e oy f——3 N s o f—3
3t F
- o f—s T Baf—s
N ¢ aaf—13 ' 9 &f—?
re—d a O0f——12 A Oop—— 12
‘: e off—1 :: . (3] L
- Q7 p—10 - azp— 1w
d € a3 s —gt Baf—»
Vpp e Pin %6
Vss o Fend
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SCL45558, SCLA5568
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS?
PARAMETER Voo | conpmons | Ttow’ +=7c Toen’ |y
Vdc) Min, | Max. | Min, { Typ. | Max. | Min, | Msx.
OUIESCERNT DEVICE oo
CURRENY 5 |Vi"VsorVoo | - s | - |oos| s | - |50 -|uacc
10 | All valed inputs - 10 - 0.1 10 - 300
- 15 | combinations - 20 -~ 0.2 20 - 600

NOTES: ' Remasining Static Electrical Characteristics are listed under “SCLAD0OB Series Foamily Specificatiom”,

? Teow =-55°CtorC, D, F, Hd
= -40°C for E device.

evice,

T = +125°C for C, D, F, H device.

=& 85°C for E device.

DYNAMIC CHARACTERISTICS (C_ = 50pF, T, = 25°C)

- PARAMETER - t‘\’,Ddg, { M Tre. Max. Units
PROPAGATION DELAY TIME
SCL45558 trise trne
5 - 140 280 .
10 - 65 130
15 = 45 %0
SCLass68 A o] -
5 - 160 320 ns
] 10 - 75 150
15 - 80 100
OUTPUT TRANSITION TIME W\ tr 4L
s - 120 260 m
10 - 65 130
15 - 50 100

Voo, DRAIX YOLTAGE (Vi)
70 18 416 14 12 10 B 8 4 2 0

]
Vo™ =9 Ve
“ 1,/
Ve, ~10 Véc e

Ve = — 15 Véc

Y, =25 C
L 1

Typical P-Channel
Source Current Characteristics

&
[}
E 2 Ve = 15 Vi
o 1

20 1/ |
5 15 Ve, = 10 Vi
B 1 +
Fs Vea= 8 V6 T, =5°C o

A A 1 l J
0 2 4 ¢ 8 10 12 14 18 10 20
Vo DRAIN VOLTAGE (Vi)

Typical N-Channe!
Sink Current Characteristics

LOGIC DIAGRAM (% of Dual)

*Eliminated for SCL4

5558
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SCLA4555B, SCL4ASSEB

APPLICATIONS INFORMATION

¥% 8CL&5558B
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intal | . PRELIMINARY

27256 -
256K (32K x 8) UV ERASABLE PROM

B Software Carrier Capabllity - lndustry Standard Pinout .. . JEDEC

& 250 ns Maximum Access Time Approved
& Two-Line Control L. " _l_'_?_";:fn';e_:nﬁ‘ Aétive ——— . -
® intgligent Identifier™ Mode . ", —_ 40 mA max. Standby
—Automated Programmlng Operuﬂons » Inteligent Programmlng"’ Algorllhm
» TTL Compallble EEa et -——Faslesl EPROM Ptogrammlng

The lniel 27256 is a 5V only 262,144-bit unravnolel Erasable and Eleclrlcally Programmable Read Only

‘Memory (EPROM). Organized as 32K words by B bits, individua! byles are accessed in under 250ns. This is

compatible with high performance microprocessors, such as the intel BMHz iAPX 185, allowmg full speed
operation without the addition of performance-degrading WAIT states. The 27256 isalso duecﬂy compati-

ble with Inte!’s 8051 family of microcontrollers.
The 27256 enables implememation of new, advanced systems wnh ﬁrmwa're intensive archue;:tures. The

combination of the 27256's high density, costeffective EPROM storage, and new advanced mncroproces-
sors having megabit sddressing capabilily provides desngners with- opporlunmes to engineer user-

. friendly, hlgh rellablmy, high- perlormance sysiems. : i i

The 27256'% large s10rage capability of 32K byles enables # 1o funclion as a hlgh density software carrier, Enhre
operaling syslems, diagnoslics, high-leve! language programs and specialized apphcahon software canreside in
8 27256 EPROM directly on & sysiem’s memory-bus. This permits immediate microprocessor access and
execution of soﬂware and eliminates the need for txme consuming ¢ disk accesses and downloads.

Several edvanced 1ealures have been designed lnlo the 27256 that allow for fast and reliable programn‘ung

. —the intgligent identifier™ mode and the intgligent Programming™ Algorithm. Programming equipment.
thattakes advaniage of these innovations will electronlcally idenmy lhe 27255 and !hen rapldly program it

using an efficient programming method. ~- ===+ *

Two-line contro! and JEDEC-approved, 28-pin packaging are standard features of all Intel high-density
EPROMs. This assures easy microprocessor interfacing and minimum des:gn efforts when upgradmg,

adding, or choosing between nonvolstile memory aliernatives,
The 27256 Is manufactured using Intel's advanced HMOS *II-E technology.

“MMOS Is & pnlenlod process of inte! Corporation,

B . DATA OUTPUTS N o 27256
<" Vog et . T ©-0, . .

T R A 1851
Ot —o] = -
— ‘""?’;‘g"“ OUTPUT BUFFLRS

* CE —=a-{ LOGIKC S

D Vee
D A
] Ay,

D A,
2]l N - —

t
?
3
L]
s
[
7
]

3 ot
\ .| =3 precorn |5 V-CATING ::,) Avw- T, PIN NAMES
ADDRESS { —o} . P Hee Ap-Ay. |ADDRLSSES
INPUTS | e x : 2206 BN D o, .l_Ct fcurenasix
] opreooxm | Q SELL MATRIX o, OL - {oUTPUT ENABLE
-k D o, : 0p-0; jOUTPUTS

Do, Co .
o, " _ Figure 2. Pin Configuration

Figure 1. Block Disgram

i

“Intel Corporalion Assumes No Responsibility for the Use of Any Curcuiiry’Olher Than Cucunry Embodied in an Intel

Product. Np Other Circuit Patent Licenses are Implied.
OCTOBER 1883

INT RPORATION, ¥ ) . o
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ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias ....... —10°C to +80°C
Storage Temperature ~65°C to +125°C
All Input or Output Voltages with .
Respect to Ground +6.25 Vto -0.6V
Voltage on Pin 24 with -
Respect to Ground +13.5V to -0.6V

Vpp Supply Voltage with Respect
to Ground +14.0 V to -0.6V

"NOTICE: Stresses above those'listed under

'“Absolute Maximum Ratings™ may cause per-
manent damage to the device. This is 8 slress rat-
ing only and functional opsration of the device at
these or any other conditions above those indi-
cated in the operational sections of this specifica-
fon is notimplied. Exposure to absolute maximum
ating conditions for extended periods may atlect
device reliability.

D.C. AND A.C. OPERATING CONDITIONS DURING READ

27256 27256-3 272564 27256-25 | 27256-30 | 27256-45
Operating Temperature ) .
Range 0°C-70°C | 0°C-70°C | 0°C-70°C | 0°C-70°C | 0°C-70°C {0°C-70°C
Ve Power Supply'? 5V +5% | 5V=5% | 5V 5% [ 5V=10% | 5V = 10% |5V = 10%
READ OPERATION
D.C. CHARACTERISTICS
Limits
Test
Symbol Parameter Min. ‘!yp.:’ Max. Units Conditions
Lt Input Load Current 10 pA ViN = 5.5V
Lo Output Leakage Current " 10 pA Vour = 5.5V
ipp12 | Vpp Current Read/Standby 5 mA | Vpp = 5.5V
|cc'2 -Vcc Current Standby 20 40 mA CE =Vin
lcczz Ve Current Active 45 100 mA CE =OE =V
Vep =Vce
Vi Input Low Voltage -1 +.8 "
Vi input High Voltage 2.0 Vec+1 v
Vou Output Low Vollags .45 \' loL = 2.1 mA
Vo Output High Voltage s 24 v lon = —400 pA
Vpp Vep Read Voltage 3.8 Vee \' Vee=5.0V £ 0.25V
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READ OPERATION
A.C. CHARACTERISYICS
27256-25 & 27256-30 & 2725645 & i -
27256 Limits | 27256-3 Limits | 272564 Limits Tost
Symbol Parameter Min. | Max. | Min. | Mex. | Min.| Max. | Units| Conditions
- tacc | Address to Output Delay 250 -300 450 | ns | CE=OE=Vy
tce CE to0 Output Delay 250 300 450 | ns | OE=vV)
oF OE 1o Output Delay 100 120 150 | ns | CE=vVy
tor* | OF High to Output Ficet | 0 60 105 130 | ns | CE=vy
ou Output Hold from 0 ns CE=DE=vV)_
Addresses, CE or OE
Whichever
Occurred First
NOTES:

1. Ve must be applied simultaneousty ot before Vpp and removed simultaneously or after Vpe.
Ver may be connected directly to Vec except during programming. The supply current would then be the sum of

lcc ond lppy.

2.
3. Typica!l values are for 1, =25°C and nomina! supply voliages.
4.

This parameter is only sampled and is not 100% tested. Output Float is defined as the point where date is no longer
- driven—see timing diagram on the following pege.
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CAPACITANCE (T4 = 25°C,{ = 1 MHz)
Symbol Parameler Typ.'| Max.| Unit | Conditions
C.? input Capacitance 4 6 pF V.= 0V
Cou Output Capacitance 8 12 pF Vour=0V
A.C. TESTING INPUTIOUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT 4
) - - ) . - 1V
"‘ AL AT
\Fas 20
> TEST POINTS < %1}
L3 o Cvorn ot
o4 . L)
€, - 100 pt
AC TESTNG WHITS ARl DRI N AT 24vIORALOGIC 1 AND D €LV IOR -I
ALOGIC © YAnG M{ASUMEMENTS AR{ &MaD{ AT 20V IDR A LDGHL ¥ .
AND OBVIDR A LOGIC O %
- C, o 0pr
€, IWCLUDLS G CAMCITANCT
A.C. WAVEFORMS
e l( seee—
ADDRISSLS y Sl :x
Vi L eove -J
Vi h
= /
N oL
L
\Z
Y
5t S Z
a1 )
Lagc™ Iou—"'l
\ —— 000
outeuT on W vALID om;w \ honz
KNOTES:
1. Typical vatues are for Ty = 25°C and nominal supply voltages.
2. This parameler is only sampled and is not 100% tested.
3. OE may be delayed up to 1,

—1po atter the (aling edge of CE without impact on tace. -

4. tpr is specifed from DE or CE, whichever occurs first. R
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DEVICE OPERATION

The eight modes of operation of the 27256 are listed in
Table 1. A single 5V power supply is required in the
read mode. All inputs are TTL levels except for Vpp
and 12V on A9 for intgligent identifier mode.

Table 1. Operating Modes  _ _. .

PINS|CE | OE | A, {Vpp|Vcc[OUTPUTS

(20)1(22)!(24)] (1) [(28){ (11-13,
MODE - - 15-19)
Read ~ Vi | Vi | X |Vee|Vee] Dour
Output .
Disable V"_ Vil X Vee Vee HighZ
Slandby Vil X X Vee Vee High 2
inteligent
Programming|Vy | Viu| X {Vep{Vee Din
Verity Viu| Vi X {VeplVeel Down
Optional 3
Verity Vi | Vic} X {Vep|Vec| Dour
Program
Inhibit V"-‘ V.H X Vpp VCC nghZ
inteligent

Identifier Vi Vil Vu Veel|Vee Code

NOTES:
1. Xcanbe Vi or VIL
2. Vy=12.0V = 0.5V

’

READ MODE . .
The 27256 has two contro! functions, both of which
must be logically active in order to obtain data a1
the outputs. Chip Enable (CE) is the power control
and should be usedfor device selection: Output
Enable (OE) is the output control and should be
used to gate data from the output pins, indepen-
dent of device selection. Assuming thal addresses
are stable, the address access time (lace) is equal
to the delay from CE to output (tcg). Data is avail-

7

sble atl-the oulputs after a delay of togfrom the
falling edge of OE, assuming that CE has been low
end addresses have been stable for et {east

+ tacc-toe.

STANDBY MODE

The 27256 has-a standby mode which reduces the
maximum sactive current from 100 mA to 40 mA.
The 27256 Is placed in the standby mode by apply-
ing & TTL-high signai to the CE input. When in
standby mode. the outputs areins hibh impedance
state, independent of the OE input.

Two Line Output Control

Because EPROMs are usually used in larger
memory arrays, Intel has provided 2 control lines
which accommodate this multiple memory con-
nection. The two control fines allow for:

a) the lowest possible memory power dissipation,

and g
b) complete assurance that output bus contention

will not occur.

. To use these two control lines most efficiently, CE -
(pin 20) should be decoded and used as the pri-

mary device selecting function, while OE (pin 22)
should be made a8 common connection to all
devices in the arrey and connected to the READ
line from the system contro! bus. This assures that
all deselected memory devices are in their low
power standby mode and that the output pins are
active only when data is desired from a particular
memory device.

System Conslderatlong
The power swilching characteristics of HMOS I1:E

EPROMs require careful decoupling of the *

devices. The supply current, lcc, has three seg-
ments that are of interest! to the system designer
—the standby current level, the active current
level, and the transient current peaks that are pro-
duced by the falling end rising edges of Chip
Enable. The magnitude of these transient current
peaks is dependent on the outpul capacitive and
inductive loading of the device. The associated
transient voltage peaks can be suppressed by
complying with Intel’s Two-Line Contro! and by
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propetly selected decoupling capacitors. H is rec-
ommended that a8 0.1 uF ceramic capacitor be
used on every device between Vec and GND. This

should be'a high frequency capacitor of low in- ~

herent inductance and should be placed as close
10 the dévice as possible. in addition, 8 4.7 uF bulk
electrolytic capacitor should be used between Ve
end GND for every eight devices. The bulk
capacitor should be located near where the power.
supply is connected to the array. The purpose of
the bulk capacitor is to overcome the voltage
droop caused by the inductive effects of PC board
{races.

PROGRAMMING

Caution: Exceeding 14Vonpin1(Vep)willperma-
nently damage the 27256.

Initially, and after each erasure, 8ll bits of the 27256
are in the "1 state. Data is introduced by selec-
tively programming “0s” into the desired bit loca-
tions. Although only “0s” will be progremmed,
both“1s” and “0s" can be presentin the data word.
The only way to change a 0" to & 1" is by ultra-
violet light erasure.

The 27256 is in the programming mode when the
Vpp input is at 12.5V and CE is at TTL-low. The data
to be programmed is applied 8 bits in paraliel to the
‘data output pins. The levels required for the ad-
_dress and data inputs are TTL.

intgligent Programming™ Algorithm

The 27256 intgligent Programming Algorithm
rapidly programs Intel 27256 EPROMS using an
efficient and reliable method particularly suited to
the production programming environment. Typical
programming times for individual devices are on
the order of five minutes. Programming reliability
is also ensured asthe incremental program margin
of each byte is continually monitored to determine
when it has been successfully programmed. A
flowchart of the 27256 intgligent Programming Al-
gorithm is shown in Figure 3.

The intgligent Programming Algorithm utilizes
two differen! puise types: initial and overprogram.
The duration of the initial CE pulse(s) is one mil-
lisecond, which will then be followed by a longer
overprogram pulse of length3X msec. X is an itera-
tion counter and is equal to the nUmber of the

initial one millisecond pulses applied 10 a particu-

lar 27256 location/before a correct verify occuts.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the ovetprogram pulse is applied.

The entire sequence of program pulses and byte
verificationsis performed atVcc = 6.0Vand Ve, =
72.8V. When the intpligent Programming cycle has
been completed, all bytes should be compared to
the original data with Vec = Vpp = 5.0V.

Program Inhibit

Programming of multiple 27256s in paralle! with
different data is easily accomplished gJé using the
Program Inhibit mode. A high-leve! input in-
hibits the other 27256s from being programmed.

Exceptfor CE and OE, all like inputs of the paralle!
27256s may be common. A TTL low-leve! pulse
applied 1o the CE input with Vep 8t 12.5V will pro-
gram the selected 27256.

Verity

A verily should be performed on the programmed
bits to determine that they have been correctly
programmed. The verify is performed with OE 8t
ViL. CE at Vin &nd Vpp 81 12.5V.

Optional Verify

The optional verify may be performed in place of the
verity mode. Itis performed with OF at Vy_, CE at V)
(as opposed to the standard verify which has CE at
ViH), and Vpp at 12.5V. The outpuls will tri-slate
-according 1o the signal presented to OE. Therelore, all
devices with Vpp=12.5V and DE=V) will present
data on the bus independent of the CE state. When,
paralie! programming several devices which share a
common bus, Vep should be lowered 1o Ve (= 6.0V)
and the normal read mode used to execute a program
verify. 4 -

inteligent Identifier’ Mode

The intgligent Identifier Mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment for
the purpose of automatically matching the device
1o be progreammed with its corresponding pro-
gramming algorithm. This mode i5 functional in
the 25°C = 5°C ambient temperature fange that is
required when programming the 27256.

To activate this mode, the programming equip-
ment mus! force 11.5V to 12.5Von address line A9
(pin24) of the 27256. Two identifier bytes may then
be sequenced {from the device outputs by tpagling
address line AD (pin 10) from V| to V4. All other
address lines must be held at V), during intgligent
Identifier Mode.
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Figure 3. 27256 Intgligent Programming' Flowchart
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Byte 0 (A0 = V, ) represents the manutacturer
code and byte 1 (A0 '= V) the device identifier
code For the Inte127256, these two identifier bytes
are glven in Tabie 2. All identitiers for manufac-
turer and device codes will possess odd parity,
with the MSB (0;) delined as the parity bit.

ERASURE CHARACTERISTICS

-The erasure characteristics of the 27256 are such
that erasure begins 10 occur upon exposure to
light with wavelengths shorter than approxi-
mately 4000 Angstroms (A). Itshould be noted that
sunlight and certain types of fluorescent lamps
have wavelengths in the 3000- 4000 A range. Data
show that constant exposure 1o room leve! fluores-
cent lighting could erase the typical 27256 in ap-
proximately 3 years, while it would take
spproximately 1 week to cause erasure when ex-
posed to direct sunlight. {f the 27256 is to be ex-

~

Teble 2. 27256 Inteligent identifier’” Bytes

posed to these types of lighting conditions for
extended periods of time, opaque labels should be
placed over the 27256 window to prevent uninten-
tional erasure.

The recommended erasure procedure for the
27256 is exposure 10 shortwave ultraviolet light
which has a wavelength of 2537 Angstroms ( ).
The integrated dose (i.e., UV intensity x exposure
time) for erasure should be a minimum of 15
Wsec/em®. The erasure time with this dosage is
approximately 15 to 20 minutes using.an ultra-
violetlamp with a 12000 uW/cm? power rating. The
27256 should be placed within 1 inch of the famp
tubes during erasure. The maximum integrated’
dose a 27256 can be exposed to without damage is
7258 Wsec/cm” (1 week @ 12000 pW/cm?). Expo-
sure of the 27256 to high intensity UV tight for long
periots may cause permanent damage.

. Plnl‘ Ap O, 0, O, | O 0O, 0, 0, Oy Hex
fdentifier (10) [(18) [ (18) | (1) | (16) | (15) | (13) | (32) | (11) | Data
Manufacturer Code Vie 1 0 0| o 1 0 (1] 1 89
) Device Code ViH 0 D 0 0 (4] 1 o 0 .04

NOTES: — - .

1. Ap =120V = DSV Ve . 3. A =Vino! V.

2. A=A, Ajp-Ayy, CE,. OF =V, . z

intgligent Programming™ Algorithm

D.C. PROGRAMMING CHARACTERISTICS:

Ta =252 5°C, Vec = 6.0V = 0.25V, Vpp = 125V = 0.5v

\ Limits Test Conditions

Symbol Parameter Min. | Mex. | uniy | (seeNoted)
by Input Current (All inputs) 1b nA Vin = Vi  or Vi
Vi Input Low Level (All Inputs) -0 0.8
Vin input High Level 2.0 Vee
VoL Output Low Voltage During Verify 045 | - lor=21-mA
Von Output High Voltage During Verify 2.4 lon= —400 uA
ez Vee Supply Current (Prograrﬁ & Verify) 100 mA
Ippz Vpp Supply Current (Program) 50 mA CE=v, '
Vip As inteligent Identifier Voltage 1.5 “125 v

NOTES:

1. Vec must be applied simultaneously or before Vep 80 removed simultzneously or after Vep.
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A.C. PROGRAMMING CHARACTERISTICS:

Ta =252 5°C, Voo = 6.0V = 0.25V, Vpp = 12.5V = 0.3V

Umits Test Conditions*® -
Symbol Parameter Min. | Typ. | Max. | Unit {see Note 1)
tas Address Setup Time 2 ns
toes OE Setup Time 2 P —
tos Data Setup Time = 2 HE
tan Address Hold Time 0 HE
tou Data Hold Time b 2 Hs
tore* | OF Hlgh to Output Float Delsy 0 130 | ns
tvrs Vep Setup Time 2 us
tves Vee Setup Time 2 us
trw CE Inltial Program Pulse Width 085 | 10 1.05 | ms | (seeNote3)
torw CE Overprogram Pulse Width 2.85 7875 | ms (see Note 2)
toe Deta Valid from OE  * 150 | ns
*A.C. CONDITIONS OF TEST wotEs: p

Input Rise and Fall Times (10% to 80%) ... 20 ns
input Pulse Levels 0.45V 10 2.4V
Input Timing Refo/enca Level 0.8Vand 2.0V
Output Timing Reference Level ... 0.8V and 2.0V

o e W e

Vee must be applied simultaneously or before Vpp

and removed simullaneously or after Vpp.

. The lenpth of the overprogram pulse may vary from
2.85 maec to 78.75 msec as a function of the ileration
counier value X,

. Inltis! Program Pulse width tolerance is 1 msec = 5%.

. This parameter is only sampled and is not 100%

tested. Output Fioat is defined as the point where

osta is no fonper driven—see timing diagram on

the foliowing pape.

1.

W
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intgtigent Programming™ WAVEFORMS
R— R
ADORESSES j ADORZBS TABLE .
- v ats
] _ —_— L
i f [-CF of v
BATA DAYA v FTAME } 1 DATA OUT VALID D——
A8 3 —t Yor
. n—“-'—.' = ‘;0- et [ov9)
Voo W

T
-

o -;;-,-_.1

NOTES:

1. ALL TIMES SHOWN N [] ARE MINIMUM AND IN »SEC UNLESS DTHERWISE SPEOOFIED
2. THE INPUT TIMING REFERENCE LEVEL 1S BV FOR AV AND 2V FOR AV u. :

3. tor AND 1psp ARE CHARACTERISTICS OF THE DEVICE BUT MUST BE ACCOMODATED BY THE PROGRAMMER,
4.

WHEN PROGRAMMING THE 27256 AD 1,F CAPACITOR 1S REQUIRED ACROSS Vpp AND GROUND TO SUPRESS SPURIOUS
VOLTAGE TRANSIENTS WHICH CAN DAMAGE THE DEVICE. .
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