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President's Message

April 1989

Dear Customer,

1989 is developing into an exciting year for us at Catalyst Semiconductor. During the past
year we expanded at an unprecedented rate. We dramatically increased our production and
the breadth of our product family offering, learning and improving as we grew to meet the
challenge. Now we are positioned to support this accelerating growth rate. In 1983 we are
introducing a number of new leading edge semiconductor products.

To ensure our customers the advantage of low-cost, high-volume manufacturing, we have
established long-term strategic alliances with several major semiconductor manufacturers.
These alliances give us access to some of the most advanced fabrication facilities in the
world. We have defined strict quality control standards with these foundries, resulting in
products of distinguished quality and reliability.

Catalyst Semiconductor is in the business of providing integrated circuits which enhance
your electronic systems' performance, thereby giving you a competitive edge in your
marketplace. In our view, you, our customer, have not simply purchased IC's; you've
secured our commitment to your company and your business. Since our founding in 1985,
we have found that relationships based on this commitment result in the development of
trust, support and mutual prosperity. Such is the foundation of long-term corporate
partnerships, and these are what the future of Catalyst is being designed to secure.

e look forward to working with you in a dynamic and rewarding relationship.



PRODUCT SELECTION GUIDE

Tem Size Access Package Data Book
Device Rnngpc {Organization) Time (ns) Types Section

CAT28C16A cl 16K Bit (et 200 Plastic DIP 3

CAT28C17A cl 16K Bt g 200 PlasticDIP 3
Plastic DIP

CAT28C64A cl 64K Bit (eKxg) 120/150/200 3
Small Outline
Plastic DIP

CAT28C65A [oA] 64K Bit  (skx8) 120/150/200 3
Small Outline

CAT28C256 c| 256K Bit (32¢x8) 200/250/300 Plastic DIP 3

Device ;::Tgpo Compatibiiity | o Size ) Cbc‘:‘?"m“"‘ P_?;I;:go Dg':ctalggk
CATO3C46A Cl | National934s | 1KBit (sixte) 250KHz st D o 3
CAT93C46 Cl | National9346 | 1KBit psorxie 250KHz Plastic DIE o 3
CATO3CAGH* | CJ | National9346 | 1KBit weorxie 250KHz PlastcDIE 3
CAT59C1 cl Gl 5011 KBt peorxts) 250KHz gl'::t'ilcole:l’im 3
CAT59C11A cl | alson 1KBit porxtg 250KHz Bt e 3
CAT59CHTH* cl | GuLsen 1KBit psarx) 250KHz Dlastic DIP 3
caascioz | ol | NGIRIREE | KBt ww ) 1MHz Dlastic DI 3
catasczoz | CJ Sl 2KBit p o 1MHz Dlastic DIE 3
catactos | cr | NGEEUEES | KB vewng 250KHz st D o 3
catasctos | o) | NEREASHE | aKBit e oxte 1MHz Plastic DIE 3

Device Protocol | (organiation) | Rante |  Clook Frequency Package Types | Data Book Section
CAT33C704,
Synchronous
CAT35C704 " Chip on Board
4K Bit cl 5 MHz Plastic DIP 4
{x8 or x16) CERDIP
CAT33C804 + UART 3 Small Outline
Compatible
CAT35C804




PRODUCT SELECTION GUIDE
e

Temp Size .
Device Range|  (Organization) Access Time (ns) Package Types Data Book Section
CAT27HC256 55/70/90
' CERDIP
256K Bit  (32kx8) Lce 2
CAT27HC256L 55/70/90
CAT27C210 c IMBit (s4Kx16) 150/170/200/250 CERDIP 2

; Temp Size : i

Device Range | (Organization) Access Time (ns) Package Types Data Book Section
CAT2764A (OTP) c 64K Bit () 150 Plastic DIP 2
CAT27128A (OTP) C | 128K Bit (16kxe) 150 Plastic DIP 2
CAT27256 (OTP) C | 256K Bit (3208 170 Plastic DIP 2
CAT27512 (OTP) | € | 512KBit (s 150/200 RasticDP 2
T 150/170/200 Plastic DIP
CAT27010 (OTP c ™ Bit

Device

Compatibility

Size
(Organization)

Speed

Package Types

Data Book Section

CAT22C10 cl Xicor 256 Bit  (64x4) 200/300ns Plastic DIP i
CAT22C12 cl Xicor 1K Bit  (256x4) 200/300ns Plastic DIP 1
CAT24C44 Cl Xicol 256 Bit (16x16) .

icor Serial 1MHz Plastic DIP 1

; Temp Size . .
Device Range (Organization) Access Time (ns) Package Types Data Book Section
CAT71C256 ~ "
CAT7CaseL | © | 26KB e 85 Plastic DIP 5

3-Volt-only device

Soon to be offered as High Endurance device *

1.
2.
3. User configurable
*

High Endurance Device: minimum 100,000 write/erase cycles and 100 year data retention.



ORDERING INFORMATION

I Prefix Device # I Suffix l

CAT 28C64A P | -20

e

T

Speed or Program Number
(if applicable)

A = Advanced Device or Special Assembly

H = High Endurance *
L =Low Power Device
¥ V = Special Voltage

: Temperature Range
 C = Commercial (0°C to 70°C)
4 | - Industrial (-40C to 85'C)

Package | M =Miitary (-55°C to 125°C)
C.OB. = ggip :n 3
ar
Note: “C* designator omitted from
D =~CERDIP device?narking and product
K = Small Outline number when ordering.
L =LCC
N =PLCC
3] P = Plastic DIP

The device used in the sxample above is a CAT28C64API-20 (Plastic DIP, Industrial temparature; 200ns accass time).

*
High Endurance Device: minimum 100,000 write/erase cycles and 100 year data retention.
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i SATALY ST

SEMICONDUCTOR, INC.

CAT22C10

256-BIT (64x4) NONVOLATILE CMOS STATIC RAM

CAT22C10

DESCRIPTION

The Catalyst CAT22C10 Nonvolatile Random Ac-
cess Memory (NVRAM) is a 256-bit device with a
64x4 organization. It features fully static CMOS cir-
cuitry for very low power consumption. The active
current is 40mA and the standby current is 30pA.

Aninternal E2PROM array provides bit-by-bit back-
up for the static RAM array. Store o;z)erations write
data from the RAM array to the E PROM array.
Recall operations write data from the E2PROM
array to the RAM array.

Data retention for each store cycle is specified for
over 10 years, and over 10,000 store operations
can be performed reliably. Unlimited recall opera-
tions, and read and write operations to the RAM are
further specified.

The CAT22C10 has internal false store protection
circuitry, which prohibits any store operation for Vcc
less than 3.5V (typically) to ensure the integrity of
the E5PROM data. Otherinternal circuitry performs
an automatic recall operation upon Vcc power-up.

BLOCK DIAGRAM

E2PROM ARRAY

A'TOR
Row STATIC RAM E

A
A2
Select ARRAY PRECALL

As

As > Column Select

As
STORE Cont.rol Rea‘delme
RECALL Logic Circuits

T T T T

S E /Qo 101 1/O2 103

FEATURES
B CMOS technology - completely static opera-
tion
W Low current consumption
Active: 40mA max
Standby: 30pA max
B Single power supply (+5V £10%)
B RAM access time 200ns, and 300ns
W Fully TTL and CMOS compatible
H JEDEC standard 18-pin 300-mil package
M Write protect circuit to preserve data on
power-up and power-down
B Automatic recall on power-up
M 3-state output
B Short store pulse: 200ns
M Short recall pulse: 300ns
B False store protection below 3.5V operation
level
B 10,000 nonvolatile store cycles per bit

PIN CONFIGURATION

Vss

STORE

TOP VIEW

Ao-As Address STORE
1/00-1/0O3 Data infout Vce
WE Writeenable | Vss
cs Chip select NC
RECALL Recall

Store
+5V
Ground

No connect

1-1




CAT22C10 CATALYST
RN SAATAL=T
MODES OF OPERATION
Input Input/Output Mode
cS WE RECALL | STORE
H - H H Output high impedance Standby
L H H H Output data RAM Read
L L H H Input data RAM Write
- H L H Output high impedence RECALL (E?PROM—RAM)
H - L H Output high impedence RECALL (E2PROM—RAM)
- H H L Output high impedence STORE (RAM—)EZPROM)
H - H L Output high impedence STORE (RAM—E2PROM)
NOTES:
B RECALL signal has priority over STORE signal when both are applied at the same time
B STORE is inhibited when RECALL is active
B The auto recall is activated on power-up when Vcc reaches =3.5V
M The store operation is inhibited when Vg is below =3.5V
B Vcc rise and fall time should be between 10ms and 1000ms

Auto RECALL

STORE inhibit

Vce

35

I
I L

il
JL I L
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R SATALY =T CAT22G10

SEMICONDUCTOR, INC.

MAXIMUM RATINGS *
Storagetemperature . . . ... ... ... ..o -65°C to +150°C
Temperatureunderbias . . . . . . ... ... ... -40°C to +85°C
Powersupply (Vec) . . . . . o o oo o -0.3to +6V
Inputvoltage . . . ... ... ... .. L -0.3to +6V
Outputvoltage . . . ... ... ... ... .. .. ......... 0.0 to +6V
Qutputcurrent . . . . . . . .. . .. ... 5mA
Leadtemperature . . . .. .. ... .ot 260°C

(soldering for 10 seconds)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

DC CHARACTERISTICS
(Vee = +5V #10%, Ta = 0°C to +70°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
lcco Current consumption (operating) All i_? gu=t (—)_-05.5V 15 40 mA
All outputs unloaded

lecs Current consumption (standby) 30 HA
1Lt Input current 0<VINS5.5V 0.1 10 pA
o Output leakage current 0<Vour <55V 0.1 10 HA
ViH High level input voltage 20 Vee \Y
ViL Low level input voltage 0.0 0.8 \
VoH High level output voltage loH = -2mA 24 \'
VoL Low level output voltage loL = 4.2mA 0.4 \
VDH RAM data holding voltage Vce 1.5 55 \'

CAPACITANCE

(Ta= 25°C, f = 1.0MHz, Vco = 5V)

Symbol Parameter Conditions Limits Unit
Typ. max.

Cwo Input/Output capacitance Vo =0V 10 pF
CiN Input capacitance VIN=0V 6 pF

Note: These parameters are periodically sampled and are not 100% tested.

1-3



oATEOTe R ST,

SEMICONDUCTOR, INC.
AC CHARACTERISTICS < Write Cycle>
(Ta = 0°C to +70°C)

Symbol Parameter Conditions 22C10-20 22C10-30 Units
Min.  Max. Min. Max.

twe Write cycle time 200 300 ns

tow CS write pulse width Voo =45105.5V 150 150 ns
CL= 100pF

tas Address set-up time + 1 TTL gate 50 50 ns
Vou =2.2V

twp Write pulse width VoL = 0.65V 150 150 ns
. R V=22V

twr Write recovery time ViL=0.65 25 25 ns

tow Data valid time 100 100 ns

toH Data hold time 20 20 ns

twz Output disable time 10 100 10 100 ns

tow Output enable time 10 10 ns

AC CHARACTERISTICS <Write Cycle>
(Ta = 0°C to +70°C)

< twe
Address
tcw >
s v
[—— tAS ——p je— tWR —
twp >
WE \ /
N
tow tDH
Datain \J; DATA VALID
. Wz e o le— tow —>| I
Data out / / ' High -2 I/




RN SLTALST CAT22G10

SEMICONDUCTOR, INC.
AC CHARACTERISTICS <Early Write Cycle>
(Ta = 0°C to +70°C)

Address

tcw

fe—  tas

" \ \ \  ow
Data in \\ \ \>< DATA VALID

Data out _High-Z

— tWR —*

< twp >

toH

AC CHARACTERISTICS <Read Cycle>
(Ta = 0°Cto +70°C)

trc

K X
s }/‘t

HZ

iz foH |
Data UG / /)X Data Valid ;]< // \_Hﬁh-z

3

§

Symbol Parameter Conditions 22C10-20 22C10-30 Units
Min. Max. | Min. Max.

trRc Read cycle time 200 300 ns

tAA Address access time Vec=45105.5V 200 300 ns
CL=100pF

tco CS access time +1TTL gate 200 300 ns
Vou =22V

toH Output data hold time VoL =0.65V 50 50 ns
== . Vin=22V

tLz CS enable time ViL=0.65 10 10 ns

thz CS disable time 10 100 10 100 ns




oATeEeIo RN ST,

SEMICONDUCTOR, INC.

AC CHARACTERISTICS <Store Cycle>

Symbol Parameter Conditions Min Max Units
tsTC Store time 10 ms
. Veec =4.510 5.5V
tstP Store pulse width Co= 100pF + 1TTL gate 200 ns
tsTz Store disable time Von =22V, VoL = 0.65V 100 ns
Vin=2.2V, ViL =0.65V
tosT Store enable time 10 ns
tstc
STORE tsTP y /
<« ts12 —>| tosT
Data /0 ‘ High -2 AN
AC CHARACTERISTICS <Recall Cycle>
Symbol Parameter Conditions Min Max Units
trcc Recall cycle time 1400 ns
. Vcc =4.5105.5V
t
RCP Recall pulse width Cu = 100pF + 1TTL gate 300 ns
trez Recall disable time Von =2.2V, VoL=0.65V 100 ns
Vin = 2.2V, Vi = 0.65V
torc Recall enable time 10 ns
tARC Recall data access time 1100 ns
- trcc
Address \< >< >< >< >< Address >
e trcp >
RECALL L
RECALL Y,
tARC
torc -
Data l/O _ Data undeflned>< Data valid
High-Z
trRez

1-6



H SATALY ST

CAT22C10

SEMICONDUCTOR, INC.

DEVICE OPERATION

The configuration of the CAT22C10 allows a com-
mon address bus to be directly connected to the ad-
dress inputs, and the Input/Output (I/O) pins to be
connected directly to acommon I/O bus if it has less
than 1 TTL load and 100pF capacitance. If not, the
I/O path should be buffered.

When the chip select (CS) goes low, the chip is ac-
tivated. When CS is forced high, the chip goes into
the standby mode and consumes very little current.
With the nonvolatile functions inhibited, the device
operates like a Static RAM. The Write Enable (WE)
selects a write operation when WE is low and a
read operation when WE is high. In either of these
modes, an array byte (4 bits) can be addressed uni-
quely by using the address lines (Ao - As), and that
byte will be read or written to through the Input/Out-
put pins (I/Og - I/O3).

The _nonvolatile functions are inhibited by holding
the STORE input and the RECALL high. When the
RECALL input is taken low, it initiates a recall
ogeration which transfers the contents of the entire
E°PROM array into the Static RAM. When the
STORE input is taken low, it initiates a store opera-
tion which transfers the entire Static RAM array
contents into the EZPROM array.

STANDBY MODE

The chip select (CS) input controls all of the func-
tions of the CAT22C10. When a high level is sup-
plied to the CS pin, the chip goes into the standby
mode. In the mode the chip consumes 99.9% less
power and the outputs are put into a high im-
pedance state. Because Iccs is less than 100pA in
standby mode, the designer has the flexibility to use
this part in battery operated systems.

READ

When the chip is enabled (CS = low), the non-
volatile functions are inhibited (STORE = high and
RECALL = high). The Write Enable (WE) can put
the chip into the read mode when it is held high. In
this mode, the data in the Static RAM array may be
accessed by selecting an address on the input pins
Ao - As. This will occur when the outputs are con-
nected to a bus which is loaded by no more than
100pF and 1 TTL gate. lfthe loading is greaterthan

this, some additional buffering circuitry is recom-
mended.

WRITE

Like the read mode, with the chip enabled and the
nonvolatile functions inhibited, the Write Enable
(WE) will select the write mode when taken to a low
level. In this mode, the address must be supplied
for the byte to be written to. After the set-up time
(tas), the input data must be supplied to pins I/Op -
I/03. When these conditions, including the write
pulse width time (twp) are met, the data will be writ-
ten to the specified location in the static RAM. A
write function may also be initiated from the standby
mode by setting WE = low, inhibiting the nonvolatile
functions, supplying valid addresses, and then
taking CS low and supplying input data.

RECALL

At _anytime, except during a store, taking the
RECALL pin low will initiate a recall operation. This
is independent of the state of CS, WE, or Ao-As.
After the RECALL pin has been held low for the
duration of the Recall Pulse Width (trcp), the recall
will continue independent of any other mputs
During the recall, the entire content of the E’PROM
array is transferred to the Static RAM array. The
first byte of data may be externally accessed after
the recalled data access time from end of recall
(tarc). After this, any other bytes may be accessed
by using the normal read mode.

If RECALL is held low for the entire Recall Cycle
time (trcc), the contents of the Static RAM may be
immediately accessed by using the normal read
mode. A recall operation can be performed an un-
limited number of times without affecting the in-
tegrity of the data. A recall operation is
automatically performed upon power-up (low to
high transition) of Vcc.

The outputs 1/O0-1/03 will go into the high im-
pedance state as long as the RECALL signal is held
low.
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STORE

Atanytim lexceptdunng arecall operation, taking
the STORE pin low will initiate a store operation.
This takes place mdegendent of the state of CS, WE
or Ap-As. The STORE pin must be held low for the
duration of the Store Pulse Width (tsTp) to ensure
that a store operation is initiated. Once initiated, the
STORE pin may be left low or taken high and the
store operations will complete its transfer of the en-
tlre contents of the Static RAM array into the
E2PROM array within the Store Cycle time (tstc).
However, if a store operation is initiated during the
write mode, the contents of the addressed Static
RAM byte and its corresponding byte in the
E2PROM array will be unknown.

During the store operation, the outputs are in a high
impedance state. At least 10,000 store operations
can be performed reliably. The data which is writ-
ten into the EZPROM array during a store operation
has a data retention time greater than 10 years.

DATA PROTECTION DURING POWER-UP
AND POWER-DOWN

The CAT22C10 has on-chip circuitry which will
prevent a store operation from occurring when Vcc
falls below 3.5V. This function eliminates the
potential hazard of a spurious signal from initiating
a store operation when the system power is below
3.5V.
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CAT22C101 - Industrial Temperature
256-BIT (64x4) NONVOLATILE CMOS STATIC RAM

DESCRIPTION FEATURES
The Catalyst CAT22C 101 Nonvolatile Random Ac- B CMOS technology - completely static opera-
cess Memory (NVRAM) is a 256-bit device with a tion
64x4 organization. It features fully static CMOScir- M  Low current consumption
cuitry for very low power consumption. The active Active: 40mA max
current is 40mA and the standby current is 30pA. Standby: 30pA max

B Single power supply (+5V £10%)
Aninternal E2PROM array provides bit-by-bitback- B RAM access time 200ns, and 300ns
up forthe static RAM array. Store ogerations write W Fully TTL and CMOS compatible
data from the RAM array to the E°PROM array. B JEDEC standard 18-pin 300-mil package
Recall operations write data from the E2PROM M Write protect circuit to preserve data on
array to the RAM array. power-up and power-down

B Automatic recall on power-up
Data retention for each store cycle is specified for W 3-state output
over 10 years, and over 10,000 store operations EM Short store pulse: 200ns
can be performed reliably. Unlimited recall opera- M  Shott recall pulse: 300ns
tions, and read and write operationstothe RAMare M False store protection below 3.5V operation
further specified. level

B 10,000 nonvolatile store cycles per bit

The CAT22C10l has internal false store protection
circuitry, which prohibits any store operationforVcc ~ PIN CONFIGURATION
less than 3.5V (typically) to ensure the integrity of
the E2PROM data. Otherinternal circuitry performs
an automatic recall operation upon Vcc power-up. NC BB

BLOCK DIAGRAM As

E2PROM ARRAY Ay

Ao
Af ORE s

A Row STATIC RAM
A V.
2 Select ARRAY | MRECALL s

STORE B
A3 R
:45 > Column Select TOP VIEW
STORE ——] °L°mir:' RZ?i’mte Ac-As Address STORE  Store
RECALL—> 99 VOs-kO;  Datainout Voo +5V
| I T T 1 WE Writeenable | Vss Ground
TS WE  1Oo VO Oz 1Os CSs Chip select NC No connect
RECALL Recall
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MODES OF OPERATION
Input Input/Output Mode
[ WE RECALL| STORE
H - H H Output high impedance Standby
L H H H Output data RAM Read
L L H H Input data RAM Write
- H L H Output high impedence RECALL (EZPROM—>RAM)
H - L H Output high impedence RECALL (E2PROM—RAM)
- H H L Output high impedence STORE (RAM—)EZPROM)
H - H L Output high impedence STORE (RAM—E2PROM)
NOTES:
M RECALL signal has priority over STORE signal when both are applied at the same time
M STORE is inhibited when RECALL is active
B The auto recall is activated on power-up when Vcc reaches ~3.5V
B The store operation is inhibited when Vcc is below =3.5V
B Vcc rise and fall time should be between 10ms and 1000ms

Vee

50 r
35

Auto RECALL

JL
STORE inhibit _J"‘]_

il
L
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MAXIMUM RATINGS *
Storagetemperature . . . .. .. .. ... ... -65°C to +150°C
Temperatureunderbias . . . .. ... ... ... ......... -40°C to +85°C
Powersupply (Vec) - . . . ¢ o o o oo -0.3to +6V
Inputvoltage . . . ... ... ... ... L -0.3to +6V
Outputvoltage . . . . . . ... . ... ... 0.0 to +6V
Outputcurrent . . . . . . . .. ... L 5mA
Leadtemperature . . . .. . . .. ..ot 260°C

(soldering for 10 seconds)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

DC CHARACTERISTICS
(Vec = +5V £10%, CAT22C101 Ta = -40°C to +85°C )
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
lcco Current consumption (operating) All inf\>u=t 605.5V 15 40 mA
All outputs unloaded

lccs Current consumption (standby) 30 pA
lu Input current 0<VINE5.5V 0.1 10 HA
ILo Output leakage current 0<Vour<5.5V 0.1 10 pA
ViH High level input voltage 2.0 Vee \
ViL Low level input voltage 0.0 0.8 "
VoH High level output voltage loH =-2mA 24 \'
VoL Low level output voltage loL = 4.2mA 0.4 v
VbH RAM data holding voltage Vee 1.5 5.5 Vv

CAPACITANCE

(Ta= 25°C, f = 1.0 MHz, Ve = 5V)

Symbol Parameter Conditions Limits Unit
Typ. max.

Cio Input/Output capacitance Vio =0V 10 pF
Cin Input capacitance ViN=0V 6 pF

Note: These parameters are periodically sampled and are not 100% tested.



cATeectdl RN ST,

SEMICONDUCTOR, INC.
AC CHARACTERISTICS < Write Cycle>
(CAT22C10I Ta = -40°C to +85°C )

Symbol Parameter Conditions 22C10I-20 22C10I-30 Units
Min. Max. Min. Max.
twe Write cycle time 200 300 ns
== . Vec =4.5105.5V

tow ' CS write pulse width CL < 100pF 150 150 ns

tas Address set-up time + 1 TTL gate 50 50 ns
Vou=2.2V

twp Write pulse width VoL =0.65V 150 150 ns
R R Vin=22V

twr Write recovery time ViL=065 25 25 ns

tow Data valid time 100 100 ns

toH Data hold time 20 20 ns

twz Output disable time 10 100 10 100 | ns

tow Output enable time 10 10 ns

AC CHARACTERISTICS <Write Cycle>
(CAT22C101 Ta = -40°C to +85°C)

< twe

Address X 4

+ tcw >
RN\ WA
tas " wp ,‘— twr —*

tow [ toH
Datain £ DATA VALID

twz |« . . tow
Data out / / / / ' High -Z I/
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AC CHARACTERISTICS <Early Write Cycle>
(CAT22C10l Ta = -40°C to +85°C )

Address X 4 X

tew
55 2

le— tas

— twR —>
le————— twp

NN y

le——— tow

Datain \\ \\ \>< DATA VALID

Data out High-Z

toH

AC CHARACTERISTICS <Read Cycle>
(CAT22C10I Ta = -40°C to +85°C)

tRc

e <

taA

tz foH
Data /O / / / > Data Valid / \H_igh-Z

Symbol Parameter Conditions 22C10I-20 22C10I-30 Units
Min.  Max. Min. Max.

trRe Read cycle time 200 300 ns

taA Address access time Veo =451 5.5V 200 300 ns
CL = 100pF

tco CS access time +1TTL gate 200 300 ns
Von =2.2V

toH Output data hold time VoL = 0.65V 50 50 ns

—— R Vih=2.2V
tz CS enable time ViL=0.65 10 10 ns
tHz CS disable time 10 100 10 100 ns
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AC CHARACTERISTICS <Store Cycle>

Symbol Parameter Conditions Min Max Units
tsTc Store time 10 ms
. Vcc =4.5105.5V
tsTP Store pulse width Cu= 100pF + 1TTL gate 200 ns
tsTZ Store disable time Vo = 2.2V, VoL = 0.65V 100 ns
ViH=2.2V, ViL =0.65V
tosT Store enable time 10 ns
« tstc
‘ tsTP
STORE /f /
«— ts1Z q tosT
High -Z y AR NN
Data /0
] | AN
AC CHARACTERISTICS <Recall Cycle>
Symbol Parameter Conditions Min Max Units
trec Recall cycle time 1400 ns
. Vcc =4.5105.5V
trep Recall pulse width Co= 100pF + 1TTL gate 300 ns
trRcz Recall disable time Von = 2.2V, VoL = 0.65V 100 ns
Vi =22V, ViL=0.65V
torc Recall enable time 10 ns
taARc Recall data access time 1100 ns
trce
Address < >< >< >< X Address >
trep
RECALL V
/
tARC ————
torc -
Data I/O i Data undef.ned>< Data valid
High-Z
trez
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DEVICE OPERATION

The configuration of the CAT22C10I allows a com-
mon address bus to be directly connected to the ad-
dress inputs, and the Input/Output (I/O) pins to be
connected directly to acommon I/O bus if it has less
than 1 TTL load and 100pF capacitance. If not, the
1/0 path should be buffered.

When the chip select (CS) goes low, the chip is ac-
tivated. When CS is forced high, the chip goes into
the standby mode and consumes very little current.
With the nonvolatile functions inhibited, the device
operates like a Static RAM. The Write Enable (WE)
selects a write operation when WE is low and a
read operation when WE is high. In either of these
modes, an array byte (4 bits) can be addressed uni-
quely by using the address lines (Ao - As), and that
byte will be read or written to through the Input/Out-
put pins (I/Og - 1/O3).

The_nonvolatile functions_are inhibited by holding
the STORE input and the RECALL high. When the
RECALL input is taken low, it initiates a recall
operatlon which transfers the contents of the entire
E PROM array into the Static RAM. When the
STORE input is taken low, it initiates a store opera-
tion which transfers the entire Static RAM array
contents into the E2PROM array.

STANDBY MODE

The chip select (CS) input controls all of the func-
tions of the CAT22C10l. When a high level is sup-
plied to the CS pin, the chip goes into the standby
mode. In the mode the chip consumes 99.9% less
power and the outputs are put into a high im-
pedance state. Because lIccs is less than 100pA in
standby mode, the designer has the flexibility to use
this part in battery operated systems.

READ

When the chip is enabled (CS = low), the non-
volatile functions are inhibited (STORE = high and
RECALL = high). The Write Enable (WE) can put
the chip into the read mode when it is held high. In
this mode, the data in the Static RAM array may be
accessed by selecting an address on the input pins
Ao - As. This will occur when the outputs are con-
nected to a bus which is loaded by no more than
100pF and 1 TTL gate. If the loading is greater than

this, some additional buffering circuitry is recom-
mended.

WRITE

Like the read mode, with the chip enabled and the
nonvolatile functions inhibited, the Write Enable
(WE) will select the write mode when taken to a low
level. In this mode, the address must be supplied
for the byte to be written to. After the set-up time
(tas), the input data must be supplied to pins /O -
I/O3. When these conditions, including the write
pulse width time (twp) are met, the data will be writ-
ten to the specified location in the static RAM. A
write function may also be initiated from the standby
mode by setting WE = low, inhibiting the nonvolatile
functions, supplying valid addresses, and then
taking CS low and supplying input data.

RECALL

At _anytime, except during a store, taking the
RECALL pin low will initiate a recall operation. This
is independent of the state of CS, WE, or Ap-As.
After the RECALL pin has been held low for the
duration of the Recall Pulse Width (trcp), the recall
will continue independent of any other mputs
Dunng the recall, the entire content of the E2PROM
array is transferred to the Static RAM array. The
first byte of data may be externally accessed after
the recalled data access time from end of recall
(taRrc). After this, any other bytes may be accessed
by using the normal read mode.

If RECALL is held low for the entire Recall Cycle
time (trcc), the contents of the Static RAM may be
immediately accessed by using the normal read
mode. A recall operation can be performed an un-
limited number of times without affecting the in-
tegrity of the data. A recall operation is
automatically performed upon power-up (low to
high transition) of Vcc.

The outputs 1/00-1/03 will go into the high im-
pedance state as long as the RECALL signal is held
low.
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STORE

At any time, except during a recall operation, taking
the STORE pin low will initiate a store operation.
This takes place independent of the state of CS, WE
or Ao-As. The STORE pin must be held low for the
duration of the Store Pulse Width (tsTp) to ensure
that a store operation is initiated. Once initiated, the
STORE pin may be left low or taken high and the
store operations will complete its transfer of the en-
tlre contents of the Static RAM array into the
E2PROM array within the Store Cycle time (tstc).
However, if a store operation is initiated during the
write mode, the contents of the addressed Static
RAM byte and its corresponding byte in the
E2PROM array will be unknown.

During the store operation, the outputs are in a high
impedance state. At least 10,000 store operations
can be performed reliably. The data which is writ-
ten into the E2PROM array during a store operation
has a data retention time greater than 10 years.

DATA PROTECTION DURING POWER-UP
AND POWER-DOWN

The CAT22C10l has on-chip circuitry which will
prevent a store operation from occurring when Vcc
falls below 3.5V. This function eliminates the
potential hazard of a spurious signal from initiating
a store operation when the system power is below
3.5V.
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CAT22C12
1024-BIT (256x4) NONVOLATILE CMOS STATIC RAM

DESCRIPTION FEATURES
The Catalyst CAT22C12 Nonvolatile Random Ac- B CMOS technology - completely static opera-
cess Memory (NVRAM) is a 1024-bit device with a tion
256x4 organization. It features fully static CMOS M Low current consumption
circuitry for very low power consumption. The ac- Active: 50mA max
tive current is 50mA. and the standby current is Standby: 30pA max
30pA. B Single power supply (+5V £10%)
B RAM access time 200ns and 300ns
Aninternal E2PROM array provides bit-by-bitback- M  Fully TTL and CMOS compatible
up forthe static RAM array. Store operations write M JEDEC standard 18-pin 300-mil package
data from the RAM array to the E PROM array. B Write protect circuit to preserve data on
Recall operations write data from the E2PROM power-up and power-down
array to the RAM array. B Automatic recall on power-up
B 3-state output
Data retention for each store cycle is specified for B  Short store pulse: 200ns
over 10 years, and over 10,000 store operations W Short recall pulse: 300ns
can be performed reliably. Unlimited recall opera- M False store protection below 3.5V operation
tions, and read and write operations to the RAM are level
further specified. B 10,000 nonvolatile store cycles per bit

The CAT22C12 has internal false store protection PN CONFIGURATION
circuitry, which prohibits any store operation for Vcc
less than 3.5V (typically) to ensure the integrity of
the E2PROM data. Other internal circuitry performs

Ay
an automatic recall operation upon Vcc power-up.
As
Az
BLOCK DIAGRAM A
2
E2PROM ARRAY A1
:o / Ao
1
Az Row STATIC RAM STORE s
A3
Select V.
As ARRAY M REGALL s
As STORE
Ae Column Select
Ar TOP VIEW
STORE Control Rea.dN?Irite :
RECALL Logic Circuits Ao-A7 Addrc?ss in STORE Store
1/O0-1/03 Data in/out Vee +5V
1T T T T WE Write enable | Vss Ground
CS WE  1Qo /Oy VO2 1/O3 cs Chip select NC No connect
RECALL Recall
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MODES OF OPERATION
Input Input/Output Mode
cs WE RECALL| STORE
H - H H Output high impedance Standby
L H H H Output data RAM Read
L L H H Input data RAM Write
- H L H Output high impedence RECALL (E?PROM—RAM)
H - L H Output high impedence RECALL (E2PROM—RAM)
- H H L Output high impedence STORE (RAM—)EZPROM)
H - H L Output high impedence STORE (RAM—E?PROM)
NOTES:
B RECALL signal has priority over STORE signal when both are applied at the same time
B STORE is inhibited when RECALL is active
B The auto recall is activated on power-up when Vcc reaches ~3.5V
M The store operation is inhibited when Vcc is below 3.5V
M Vccrise and fall time should be between 10ms and 1000ms

Vee

3.5

Auto RECALL

STORE inhibit

5.0 j

I
I L

I
L I L
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MAXIMUM RATINGS *
Storagetemperature . . . .. . . .. ..o i i -65°C to +150°C
Temperatureunderbias . . . ... ... ... ... ... -40°C to +85°C
Powersupply (Vcc) . - . .« o o oo oo -0.3to +6V
Inputvoltage . . . . ... ... ... . -0.3to +6V
Outputvoltage . . . . . . . .. . . . .. 0.0 to +6V
Outputcurrent . . . . . . . .. .. e 5mA
Leadtemperature . . . .. .. ... .. ..t 260°C

(soldering for 10 seconds)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

DC CHARACTERISTICS
A(Vcc = +5V £10%, CAT22C12 Ta = 0°C to +70°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
lcco Current consumption (operating) Allin Aui =°50.5V, 15 50 mA
All outputs unloaded

lccs Current consumption (standby) 30 HA
It Input current 0<VINS5.5V 0.1 10 pA
Lo Output leakage current 0 <Vour <5.5V 0.1 10 pA
ViH High level input voltage 2.0 Vce \%
ViL Low level input voltage 0.0 0.8 \
VoH High level output voltage loH = -2mA 24 \
VoL Low level output voltage loL = 4.2mA 0.4 v
VbH RAM data holding voltage Vce 1.5 55 \

CAPACITANCE

Ta = 25°C, f = 1.0MHz, Vcc =5V)

Symbol Parameter Conditions Limits Unit
Typ. max.

Cio Input/Output capacitance Vio =0V 10 pF
CiN Input capacitance VIN =0V 6 pF

Note: These parameters are periodically sampled and are not 100% tested.



oATeacz M SATALYET

SEMICONDUCTOR, INC.

AC CHARACTERISTICS <Write Cycle>
(CAT22C12 Ta = 0°C to +70°C)

Symbol Parameter Conditions 22C12-20 22C12-30 Units
Min. Max. Min. Max.

twe Write cycle time 200 300 ns

tcw CS write pulse width 150 150 ns

tas Address set-up time Vee=4510 55V 50 50 ns
CL = 100pF

twp Write pulse width +1TTL gate 150 150 ns
Vou =2.2V

twr Write recovery time Vor = 0.65V 25 25 ns

L Vin=22V

tow Data valid time ViL=0.65 100 100 ns

toH Data hold time 20 20 ns

twz Qutput disable time 10 100 10 100 ns

tow Output enable time 10 10 ns

AC CHARACTERISTICS <Write Cycle>
( CAT22C12 Ta = 0°C to +70°C)

twe
Address >
tew R
s NN 7
— s -———*‘ twe %r— twR —
WE \ N (

toH

tow _
Datain J% DATA VALID

twz |« o tow _.I

Data out / / ’ High-Z ll
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AC CHARACTERISTICS <Early Write Cycle>
( CAT22C12 Ta = 0°C to +70°C)

— twe
Address > K
tcw

[

e—— tas /

— tWR —*|
. — twp .
TE AN OO\
AN
e tow —— ] toH

Datain \\ \ \\ \>< DATA VALID
Data out High-Z

AC CHARACTERISTICS <Read Cycle>
( CAT22C12 Ta = 0°C to +70°C)

tre

Address j >(

taa

— tco
CS
thz

iz toH \
Data /O // L Q Data Valid / High-Z

Symbol Parameter Conditions 22C12-20 22C12-30 Units
Min. Max. Min. Max.

tre Read cycle time 200 300 ns

taa Address access time Vee =45105.5V 200 300 ns
CvL=100pF

tco CS access time +1TTL gate 200 300 ns
Von=2.2V

toH Output data hold time VoL = 0.65V 50 50 ns

== . ViH=2.2V
tLz CS enable time ViL=0.65 10 10 ns
tHz CS disable time 10 100 10 100 ns
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AC CHARACTERISTICS <Store Cycle>

Symbol Parameter Conditions Min Max Units
tsTC Store time 10 ms
. Vec=451055V
tsTP Store pulse width Co= 100pF + 1TTL gate 200 ns
ts1z Store disable time Von =2.2V, VoL = 0.65V 100 ns
Vin = 2.2V, ViL=0.65V
tosT Store enable time 10 ns
N tsTC
SToRE st // / / /
«— tsTZ -—\-I tosT
High-Z /
Data /O
| N
AC CHARACTERISTICS <Recall Cycle>
Symbol Parameter Conditions Min Max Units
trce Recall cycle time 1400 ns
. Vec=451055V
trRcP Recall pulse width Co = 100pF + 1TTL gate 300 ns
troz Recall disable time Von = 2.2V, Vo= 0.65V 100 ns
Vin = 2.2V, ViL = 0.65V
torc Recall enable time 10 ns
tarc Recall data access time 1100 ns
« trce
Address ) >< >< >< X Address Valid >
tRcp >
RECALL N, -
/
tARC
torc N - \
Data I/O - Data undehned>< Data valid
High-Z

trRcz
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DEVICE OPERATION

The configuration of the CAT22C12 allows a com-
mon address bus to be directly connected to the ad-
dress inputs, and the Input/Output (1/O) pins to be
connected directly to acommon /O bus if it has less
than 1 TTL load and 100pF capacitance. lf not, the
I/O path should be buffered.

When the chip select (CS) goes low, the chip is ac-
tivated. When CS is forced high, the chip goes into
the standby mode and consumes very little current.
With the nonvolatile functions inhibited, the device
operates like a Static RAM. The Write Enable (WE)
selects a write operation when WE is low and a
read operation when WE is high. In either of these
modes, an array byte (4 bits) can be addressed uni-
quely by using the address lines (Ao - A7), and that
byte will be read from or written to through the
Input/Output pins (I/Oo - 1/O3).

The nonvolatile functions are inhibited by holding
the STORE and the RECALL high. When the
RECALL input is taken low, it initiates a recall
operation which transfers the contents of the entire
E“PROM array into the Static RAM. When the
STORE input is taken low, it initiates a store opera-
tion which transfers the entire Static RAM array
contents into the E2PROM array.

STANDBY MODE

The chip select (CS) input controls all of the func-
tions of the CAT22C12. When a high level is sup-
plied to the CS pin, the chip goes into the standby
mode. In the mode the chip consumes 99.9% less
power and the outputs are put into a high im-
pedance state. Because Iccs is less than 100pA in
standby mode, the designer has the flexibility to use
this part in battery operated systems.

READ

When the chip is enabled (CS = low), the non-
volatile functions are inhibited (STORE = high and
RECALL = high). The Write Enable (WE) can put
the chip into the read mode when it is held high. In
this mode, the data in the Static RAM array may be
accessed by selecting an address on the input pins
Ao - A7. This will occur when the outputs are con-
nected to a bus which is loaded by no more than
100pF and 1 TTL gate. Ifthe loading is greaterthan

this, some additional buffering circuitry is recom-
mended.

WRITE

Like the read mode, with the chip enabled and the
nonvolatile functions inhibited, the Write Enable
(WE) will select the write mode when taken to a low
level. In this mode, the address must be supplied
for the byte to be written to. After the set-up time
(tas), the input data must be supplied to pins 1/Op -
1/03. When these conditions, including the write
pulse width time (twp), are met, the data will be writ-
ten to the specified location in the static RAM. A
write function may also be initiated from the standby
mode by setting WE = low, inhibiting the nonvolatile
functions, supplying valid addresses, and then
taking CS low and supplying input data.

RECALL

At _anytime, except during a store, taking the
RECALL pin low will initiate a recall operation. This
is independent of the state of CS, WE, or Ao-A7.
After the RECALL pin has been held low for the
duration of the Recall Pulse Width (trcp), the recall
will continue independent of any other inputs.
During the recall, the entire content of the EEPROM
array is transferred to the Static RAM array. The
first byte of data may be externally accessed after
the recalled data access time from End of Recall
(tarc). After this, any other bytes may be accessed
by using the normal read mode.

If RECALL is held low for the entire Recall Cycle
time (trcc), the contents of the Static RAM may be
immediately accessed by using the normal read
mode. A recall operation can be performed an un-
limited number of times without affecting the in-
tegrity of the data. A recall operation is
automatically performed upon power-up (low to
high transition) of Vcc.

The outputs 1/0o-1/O3 will go_into_the high im-

pedance state as long as the RECALL signal is held
low.
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STORE

At any time, except during a recall operation, taking
the STORE pin low will initiate a store operation.
This takes place |ndegendent of the state of CS,
WE or Ap-A7. The STORE pin must be held low for
the duration of the Store Pulse Width (tstp) to en-
sure that a_store operation is initiated. Once in-
itiated, the STORE pin may be left low or taken high
and the store operations will complete its transfer
of the entlre contents of the Static RAM array into
the E2PROM array within the Store Cycle time
(tstc). However, if a store operation is initiated
during the write mode, the contents of the ad-
dressed Statlc RAM byte and its corresponding
byte in the E’PROM array will be unknown.
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During the store operation, the outputs are in a high
impedance state. At least 10,000 store operations
can be performed reliably. The data which is writ-
ten into the E2PROM array during a store operation
has a data retention time greater than 10 years.

DATA PROTECTION DURING POWER-UP
AND POWER-DOWN

The CAT22C12 has on-chip circuitry which will
prevent a store operation from occurring when Vcc
falls below 3.5V. This function eliminates the
potential hazard of a spurious signal from initiating
a store operation when the system power supply is
below 3.5V.
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CAT22C121 - Industrial Temperature
1024-BIT (256x4) NONVOLATILE CMOS STATIC RAM

DESCRIPTION FEATURES
The Catalyst CAT22C12l Nonvolatile Random Ac- B CMOS technology - completely static opera-
cess Memory (NVRAM) is a 1024-bit device with a tion
256x4 organization. It features fully static CMOS B Low current consumption
circuitry for very low power consumption. The ac- Active: 50mA max
tive current is 50mA and the standby current is Standby: 30pA max
30uA. B Single power supply (+5V £10%)
B RAM access time 200ns and 300ns
Aninternal E2PROM array provides bit-by-bitback- B  Fully TTL and CMOS compatible
up forthe static RAM array. Store operations write M JEDEC standard 18-pin 300-mil package
data from the RAM array to the E PROM array. M Write protect circuit to preserve data on
Recall operations write data from the E2PROM power-up and power-down
array to the RAM array. B Automatic recall on power-up
B 3-state output
Data retention for each store cycle is specified for B Short store pulse: 200ns
over 10 years, and over 10,000 store operations M  Short recall pulse: 300ns
can be performed reliably. Unlimited recall opera- M False store protection below 3.5V operation
tions, and read and write operations to the RAM are level
further specified. M 10,000 nonvolatile store cycles per bit

The CAT22C12l has internal false store protection PN CONFIGURATION
circuitry, which prohibits any store operation for Vcc
less than 3.5V (typically) to ensure the integrity of
the E2PROM data. Otherinternal circuitry performs
an automatic recall operation upon Vcc power-up.

A As
As § | As
BLOCK DIAGRAM -
Az E /O3
E2PROM ARRAY Al Vo.
20 / Ao Vo,
1
Az Row | STATIC RAM STORE Cs /0o
As
Select V. WE
As ARRAY  MEEEALL .
As STOR| B RECALL
As Column Select
Ar TOP VIEW
STORE Cont.rol Ree?dN?Irite :
RECALL Logic Circuits Ao-A7 Addn?ss in STORE Store
1/O0-1/03 Data in/out Vce +5V
I__ _|_ T T WE Writeenable | Vss Ground
CS WE  l/Oo /Oy 1Oz /O3 cs Chip select NC No connect
RECALL Recall
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MODES OF OPERATION
Input Input/Output Mode
[ WE RECALL| STORE
H - H H Output high impedance Standby
L H H H Output data RAM Read
L L H H Input data RAM Write
- H L H Output high impedence RECALL (E2PROM—>RAM)
H - L H Output high impedence RECALL (E2PROM—RAM)
- H H L Output high impedence STORE (RAM—E?PROM)
H - H L Output high impedence STORE (RAM—E?PROM)
NOTES:
W RECALL signal has priority over STORE signal when both are applied at the same time
B STORE is inhibited when RECALL is active
B The auto recall is activated on power-up when Vcc reaches ~3.5V
W The store operation is inhibited when Vcc is below =3.5V
B Vcc rise and fall time should be between 10ms and 1000ms

5.0
3.5

Auto RECALL

STORE inhibit

Vee t

1L
I L

I
JL I L

1-26




N SRTALST cAT22G12!

SEMICONDUCTOR, INC.

MAXIMUM RATINGS *
Storagetemperature . . . .. . . ... . .. -65°C to +150°C
Temperatureunderbias . . . .. ... ... ... ... ...... -40°C to +85°C
Powersupply (Vcc) . . . . . o o oo -0.3to +6V
Inputvoltage . . . . . .. .. . . ... ... e -0.3to +6V
Outputvoltage . . . .. . . . . . .. ... . . ... .. 0.0 to +6V
Outputecurrent . . . . . . . . ... .. 5mA
Leadtemperature . . . . . .. .. ... 260°C

(soldering for 10 seconds)

*Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

DC CHARACTERISTICS
(Vee = +5V £10%, CAT22C121 Ta = -40°C to +85°C )
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
lcco Current consumption (operating) Allin Aui 605-5\/- 15 50 mA
All outputs unloaded

lccs Current consumption (standby) 30 HA
I Input current 0<VINS55V 0.1 10 pA
Lo Output leakage current 0 <Vourt £5.5V 0.1 10 pA
ViH High level input voltage 2.0 Vce \"
ViL Low level input voltage 0.0 0.8 \
VoH High level output voltage loH =-2mA 24 Vv
VoL Low level output voltage loL = 4.2mA 0.4 v
VDH RAM data holding voltage Vee 1.5 55 \Y%

CAPACITANCE

Ta =25°C, f = 1.0 MHz, Vcc =5V)

Symbol Parameter Conditions Limits Unit
Typ. max.

Cvo Input/Output capacitance Vo =0V 10 pF
CiN Input capacitance ViN=0V 6 pF

Note: These parameters are periodically sampled and are not 100% tested.
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AC CHARACTERISTICS <Write Cycle>
(CAT22C121 Ta = -40°C to +85°C )

Symbol Parameter Conditions 22C121-20 22C121-30 Units
Min. Max. Min. Max.

twe Write cycle time 200 300 ns

tew CS write pulse width 150 150 ns

tas Address set-up time Veo =4.510 5.5V 50 50 ns
CL = 100pF

twp Write pulse width +1TTL gate 150 150 ns
Von =2.2V

twR Write recovery time VoL = 0.65V 25 25 ns
. Vin=22V

tow Data valid time ViL=0.65 100 100 ns

toH Data hold time 20 20 ns

twz Output disable time 10 100 10 100 ns

tow Output enable time 10 10 ns

AC CHARACTERISTICS <Write Cycle>
(CAT22C121 Ta = -40°C to +85°C )

« twe
Address > >
tcw
SN\ 0
N tas > . twp — twp —
WE NN /

toH

tow
Datain L DATA VALID

Wz e
Data out / / / / ’ High-Z 'II
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AC CHARACTERISTICS <Early Write Cycle>
(CAT22C121 Ta = -40°C to +85°C )

Address >
tcw

cs /
| tas

twp >
— S
e AN y
e tow toH
Datain \\ \>< DATA VALID
Data out High-Z
AC CHARACTERISTICS <Read Cycle>
(CAT22C12I Ta = -40°C to +85°C)
tRc
Address > ><
taa
_ tco ‘/—
[
I tHz
tLz for
Data I/O / / < Data Valid / \_ng-h—Z

Symbol Parameter Conditions 22C121-20 22C121-30 Units
Min. Max. Min. Max.

trRe Read cycle time 200 300 ns

taa Address access time Vec=451055V 200 300 ns
CL = 100pF

tco CS access time +1TTL gate 200 300 ns
Von=2.2V

toH Output data hold time VoL = 0.65V 50 50 ns

J— N Vig=2.2V
tz CS enable time ViL=0.65 10 10 ns
thz CS disable time 10 100 10 100 ns
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AC CHARACTERISTICS <Store Cycle>

e trRcz

Symbol Parameter Conditions Min Max Units
tsTc Store time 10 ms
. Vec=451055V
tsTP Store pulse width Co= 100pF + 1TTL gate 200 ns
tsTz Store disable time Vo =2.2V, VoL = 0.65V 100 ns
Vi =22V, ViL=0.65V
tosT Store enable time 10 ns
tstc
STORE s y 4 / /
«— t5TZ _\,| tost
High-Z / N\
Data I/O
/| AN AN
AC CHARACTERISTICS <Recall Cycle>
Symbol Parameter Conditions Min Max Units
trce Recall cycle time 1400 ns
. Vec=451055V
trep Recall pulse width Cu= 100pF + 1TTL gate 300 ns
tRcz Recall disable time Von =22V, Vo= 0.65V 100 ns
Viu =22V, ViL=0.65V
torc Recall enable time 10 ns
taRc Recall data access time 1100 ns
trce
Address N >< >< >< >< Address Valid >/
trep >
RECALL N 4
AN /
tARC ———————
SN N
CS N
torc - N N\
Data /O - Data undeflned>< Data valid
High-Z
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DEVICE OPERATION

The configuration of the CAT22C12I allows a com-
mon address bus to be directly connected to the ad-
dress inputs, and the Input/Output (I/O) pins to be
connected directly to acommon I/O bus if it has less
than 1 TTL load and 100pF capacitance. If not, the
1/0 path should be buffered.

When the chip select (CS) goes low, the chip is ac-
tivated. When CS is forced high, the chip goes into
the standby mode and consumes very little current.
With the nonvolatile functions inhibited, the device
operates like a Static RAM. The Write Enable (WE)
selects a write operation when WE is low and a
read operation when WE is high. In either of these
modes, an array byte (4 bits) can be addressed uni-
quely by using the address lines (Ao - A7), and that
byte will be read from or written to through the
Input/Output pins (1/Oo - I/03).

The nonvolatile functions are inhibited by holding
the STORE and the RECALL high. When the
RECALL input is taken low, it initiates a recall
ogeration which transfers the contents of the entire
E“PROM array into the Static RAM. When the
STORE input is taken low, it initiates a store opera-
tion which transfers the entire Static RAM array
contents into the E2PROM array.

STANDBY MODE

The chip select (CS) input controls all of the func-
tions of the CAT22C12l. When a high level is sup-
plied to the CS pin, the chip goes into the standby
mode. In the mode the chip consumes 99.9% less
power and the outputs are put into a high im-
pedance state. Because Iccs is less than 100pA in

standby mode, the designer has the flexibility to use

this part in battery operated systems.

READ

When the chip is enabled (CS = low), the non-
volatile functions are inhibited (STORE = high and
RECALL = high). The Write Enable (WE) can put
the chip into the read mode when it is held high. In
this mode, the data in the Static RAM array may be
accessed by selecting an address on the input pins
Ao - A7. This will occur when the outputs are con-
nected to a bus which is loaded by no more than
100pF and 1 TTL gate. If the loadingis greaterthan

this, some additional buffering circuitry is recom-
mended.

WRITE

Like the read mode, with the chip enabled and the
nonvolatile functions inhibited, the Write Enable
(WE) will select the write mode when taken to a low
level. In this mode, the address must be supplied
for the byte to be written to. After the set-up time
(tas), the input data must be supplied to pins 1/Og -
I/03. When these conditions, including the write
pulse width time (twp), are met, the data will be writ-
ten to the specified location in the static RAM. A
write function may also be initiated from the standby
mode by setting WE = low, inhibiting the nonvolatile
functions, supplying valid addresses, and then
taking CS low and supplying input data.

RECALL

At _anytime, except during a store, taking the
RECALL pin low will initiate a recall operation. This
is independent of the state of CS, WE, or Ao-A7.
After the RECALL pin has been held low for the
duration of the Recall Pulse Width (trcp), the recall
will continue independent of any other inputs.
During the recall, the entire content of the EEPROM
array is transferred to the Static RAM array. The
first byte of data may be externally accessed after
the recalled data access time from End of Recall
(taRc). After this, any other bytes may be accessed
by using the normal read mode.

If RECALL is held low for the entire Recall Cycle
time (trcc), the contents of the Static RAM may be
immediately accessed by using the normal read
mode. A recall operation can be performed an un-
limited number of times without affecting the in-
tegrity of the data. A recall operation is
automatically performed upon power-up (low to
high transition) of Vcc.

The outputs 1/Oo-1/03 will go into_the high im-

pedance state as long as the RECALL signal is held
low.
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STORE

At any time, except during a recall operation, taking
the STORE pin low will initiate a store operation.
This takes place |ndegendent of the state of CS,
WE or Ap-A7. The STORE pin must be held low for
the duration of the Store Pulse Width (tstp) to en-
sure that a_store operation is initiated. Once in-
itiated, the STORE pin may be left low or taken high
and the store operations will complete its transfer
of the entlre contents of the Static RAM array into
the E2PROM array within the Store Cycle time
(tstc). However, if a store operation is initiated
during the write mode, the contents of the ad-
dressed Statlc RAM byte and its corresponding
byte in the E2PROM array will be unknown.
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During the store operation, the outputs are in a high
impedance state. At least 10,000 store operatlons
can be performed reliably. The data which is writ-
ten into the E2PROM array during a store operation
has a data retention time greater than 10 years.

DATA PROTECTION DURING POWER-UP
AND POWER-DOWN

The CAT22C12l has on-chip circuitry which will
prevent a store operation from occurring when Vcc
falls below 3.5V. This function eliminates the
potential hazard of a spurious signal from initiating
a store operation when the system power supply is
below 3.5V.
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CAT24C44

256-BIT (16x16) NONVOLATILE CMOS SERIAL STATIC RAM

DESCRIPTION

The Catalyst CAT24C44 nonvolatile RAM
(NVRAM) is a 256-bit device with a 16 x 16 or-
ganization. ltfeatures fully static CMOS circuitry for
very low power consumption Active current is 10
mA and standby current is typically SpA. An inter-
nal E2PROM array provides bit-by-bit backup for
the static RAM array. Store operations write data
from the RAM to the E2 PROM array. Recall opera-
tions write data from the E2PROM array by either
hardware inputs or software commands.

Data retention for each store cycle is specified for
over 10 years and over 10,000 store operations can
be performed rellably There are unlimited recall
operations from the E2PROM along with unlimited
read and write operations to the RAM.

The CAT24C44 has internal false store protection
circuitry to prohibit store operations when Vce is
less than 3.5V (typ.). This ensures E2PROM data
integrity. Other internal circuitry performs an
automatic recall upon power-up.

PIN CONFIGURATION

FEATURES

CMOS technology, completely static operation
Single 5V supply
Low current consumption

Active: 10mA typ.

Standby: 5pA typ., operation

Sleep current 5pA typ.
Software/hardware control of nonvolatile
functions
Fully TTL & CMOS compatible with high drive
ability
Write protection preserves data on power-up
and power-down
Auto-recall on power-up
Serial port compatible (i.e. COPS™, 8051)
3-State output
Short store pulse: 200ns
Short recall pulse: 500ns
False store protection below 3.5V
operation level
10,000 nonvolatile store cycles ber bit.
8 pin low cost 300-mil package

TOP VIEW

CE
SK
DI

DO

SK Serial Clock

DI Serial Data Input
DO Serial Data Output
CE Chip Enable
RECALL Recall

STORE Store

Vee +5V

Vss Ground
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a

Control
Logic

STORE(7)

RECALL(6)

E°PROM ARRAY
RECALL
|
Row Decode ST:;I:A F\!{AM STORE
256-Bit I
CE(1)
Instruction
DI(3) Register Column Decode
SK(2) J
Instruction 4-Bit
Decode Counter

DO(4)

Vee(8)
Vss(5)
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NONVOLATILE MODES OF OPERATION
Operation STORE RECALL Inst. Write Enable | Previous
Latch RECALL
Hardware recall 1 0 X X
Software recall 1 1 RCL X X
Hardware store 0 1 SET TRUE
Software store 1 1 STO SET TRUE

X =Don't care

NOTES:

The store operation has priority over all the other operations

The auto recall is activated on power-up when Vcc reaches =3.5V

The store operation is inhibited when Vcc is below =3.5V
Vcc rise and fall time should be between 10ms and 100ms

Vee

5.0Vt

3.5V

Auto RECALL

JL
STORE inhibit _’_L

I
L
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MAXIMUM RATINGS *
Storagetemperature . . . . .. ... .. .. o L. -65°C to +150°C
Temperatureunderbias . . . ... ... ... -50° C to +125°C
Powersupply (Vec) . . . . v v i i e e e -0.3 to +6V
Inputvoltage . . . ... ... ... ... . e -0.3 to Vce +0.3V
Outputvoltage . . . ... ... ... ... ..., 0.0 to +Vce
Outputeurrent . . . . . . . . . . e e 5mA
Leadtemperature . . . .. .. ... ...t 260°C

(soldering for 10 seconds)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-

tended periods may affect device reliability.

DC CHARACTERISTICS
(Ve = +5V £10%, Ta = 0°C to +70°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
lcco Current consumption (operating) Al in;l):ﬁ:\? ::\TA -0°C 10 20 mA
lccs Current consumption (stand-by) Inputs=Vcc or Vss 5 30 pA
IsL Sleep current CE=Vss 5 30 pA
L Input current 0<VINS5E5V 0.1 10 HA
Lo Output leakage current 0<Vour<5.5V 0.1 10 pA
ViH High level input voltage 20 Vce \
Vi Low level input voltage 0.0 0.8 \"
VoH High level output voltage loH = -2mA 24 \"
VoL Low level output voltage loL =4.2mA 0.40 \
VpH Data holding voltage Vee 1.5 55 \
CAPACITANCE
(Ta=25°C, f = 1.0MHz, Vcc = 5V)
Symbol Parameter Conditions Limits Unit
Typ. max.
Cio Input/Output capacitance Vio =0V 8 pF
CiN Input capacitance VIN=0V 6 pF

Note: These parameters are periodically sampled and are not 100% tested.
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AC CHARACTERISTICS
(Ta = 0°C to +70°C, Vcc =5V +10% )

Symbol Parameter Conditions Min Max Units
Fsk SK frequency DC 1.0 MHz
tskH SK positive pulse width 400 ns
tsKL SK negative pulse width 400 ns

Vecc=4.5105.5V
tos Input data setup time Cu=100pF + 1TTL gate 400 ns
. Vou = 2.2V, VoL = 0.65V
toH Input data hold time Vit = 2.2V, Vi = 0.65V 80 ns
tPD SK data valid time Input rise and fall times = 10ns 375 ns
tz CE disable time 1.0 Hs
tces CE enable setup time 800 ns
tceH CE enable hold time 400 ns
tcos CE de-select time 800 ns
READ CYCLE
SKCYCLE# 6 7 8 9 10 11
sk — / e / VN
CE Vi s N
ol 12 i N < L AN
tz
tPD
DO HIGH-Z DO D1 >< Dn  —
WRITE CYCLE

«— 1/Fsk
SKCYCLE# _X 1 ' 2 n o~
SK tors e SKH tskL /,L/——\ «——tcps
CE F-tos ton 7 toem \\—f
DI —/i/ N X7 A A A e4
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RAM READ

/
CE _4/123456789101112 2223&‘—

sk AL UL

D1 TXAXAXAXAY' 1T 1XX i
P HIGHZ XXX
Do D1 D2 Ds D14 Dis Do

Bit 8 of READ instructions is "Don't Care"

RAM WRITE
cE — -
1 2 3 4 5§ 6 7 8 9 10 11 12 22 28 2E
D1

1 A A A A 0 1 1 Do Dy D2 D3 D13 D14 Dis
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STORE CYCLE

Symbol Parameter Conditions Min Max Units
tsT Store time Vec = 451055V 10 ms
. CL=100pF + 1TTL gate
t
STP Store pulse width Vor = 2.2V, VoL = 0.65V 200 ns
ts1z Store disable time Vi =22V, ViL=0.65V 100 ns
HARDWARE STORE
tsT
STORE tsTP 4
ts1z F— I
DO
HIGH-Z
RECALL CYCLE
Symbol Parameter Conditions Min Max Units
trce Recall cycle time 2500 ns
' .
RCP Recall pulse width Voo = 4.5 10 55V 500 ns
trRcz Recall disable time CuL=100pF + 1TTL gate 500 ns
Voun =2.2V, VoL = 0.65V
torc Recall enable time Vi =22V, ViL =065V 10 ns
tarRc Recall data access time 1500 ns
RECALL CYCLE
trRcc
RECALL trep
tarc
trRcz P— - e
DO HIGH-Z L
torRc — |-—
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INSTRUCTION SET

Instruction Format, Iz, |4, lo Operation
WRDS 1XXXX000 Reset write enable latch
STO 1XXXX001 Store RAM data in E2PROM
SLEEP 1XXXX010 Enter SLEEP mode
WRITE 1AAAAO11 Write data into RAM address AAAA
WREN 1XXXX100 Set write enable latch (enables writes and stores)
RCL 1XXXX101 Recall E2PROM data into RAM
READ 1AAAA11X Read data from RAM address AAAA
X =Don't care
A = Address bit
NON-DATA OPERATIONS
CE
1 ~__
1 2 3 4 5 6 7 8 9
sk MLl L
DI X XXX X XX XX X X X
1 X X X X I2 1 lo
DEVICE OPERATION

The CAT24C44 is a 256 bit nonvolatile CMOS serial
static RAM intended for use with the COPS™ fami-
ly of microcontrollers, or other standard
microprocessors such as the 8048 or 8051. The
CAT24C44 is organized as 16 registers by 16 bits.
Seven 8 bit instructions control the device’s operat-
|n modes, the RAM reading and writing, and the

E“PROM stonng and recalling. lt is also possible
to control the E2PROM store and recall functions in
hardware with the STORE and RECALL pins. The
CAT24C44 operates on a single 5V supply and will
generate, on chip, the high voltage required during
a RAM to E2PROM storing operation.

Instructions, addresses, and write data are clocked
into the DI pin on the rising edge of the clock (SK).
The DO pin remains in a high impedance state ex-

1-40

cept when outputting data from the device. The
CE (chip enable) pin must remain high during the
entire data transfer.

Theformat for allinstructions sent to the CAT24C44
is one logical "1" start bit, 4 address bits (data read
or write operations) or 4 "don’t care” bits (device
mode operations), and a 3 bit op code (see table
above). For data write operations, the 8 bit instruc-
tion is followed by 16 bits of data. For data read in-
structions, DO will come out of the high impedance
state and enable 16 bits of data to be clocked from
the device. The 8th bit of the read instruction is a
"don’t care" bit. This is to eliminate any bus con-
tention that would occur in applications where the
Dl and DO pins are tied together to form a common
DI/O line. A word of caution while clocking data to
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or from the device. If the CE pin is prematurely
deselected while shifting in an instruction, that in-
struction will not be executed and the shift register
internal to the CAT24C44 will be cleared. If there
are more than or less than 16 SK clocks during a
memory data transfer, an improper data transfer will
result.

WREN/WRDS

The CAT24C44 powers up in the program disable
state (the "write enable latch" is reset). Any
programming aﬂer power-up or after a WRDS
(RAM write/EZPROM store disable) instruction
must flrst be preceded by the WREN (RAM
write/E2PROM store enable) instruction. Once
writing/storing is enabled, it will remain enabled
until power to the device is removed, the WRDS in-
struction is sent, or an E2PROM store has been ex-
ecuted (STO/STORE). The WRDS (write/store
disable) can be used to disable all CAT24C44
programming functions, and will prevent any ac-
mdental writing to the RAM, or storing to the
E?PROM. Data can be read normally from the
CAT24C44 regardless of the "write enable latch”
status.

SLEEP

The sleep mode places the CAT24C44 into a lower
quiescent power mode. Internal RAM power is
turned off, and any data that is written into the RAM
area is lost. However, data from the last RAM to
EZPROM store operation is retained in the
E?PROM memory. The CAT24C44 will exit the
sleep mode, and restore the RAM memory area by
issuing either a hardware or software recall com-
mand.

RCL/RECALL

Data is transferred from the E2PROM data memory
to RAM by either sending the RCL instruction, or by
pulling the RECALL input pin low. Although the
E’PROM data is automatically transferred to RAM
at power upha recall operation must be performed
before the EPROM store, or RAM write operations
can be executed. Either recall operation will set the
"previous recall latch" internal to the CAT24C44.

STO/STORE

Data in the RAM memory area is stored in the
E2PROM memory either by sending the STO in-
struction or by pulling the STORE input pin low. As
security against any inadvertent store operations,
the following conditions must each be met before
data can be transferred into nonvolatile storage:

a) The "previous recall latch” must be set. (See
RCL/RECALL)

b) The "write enable latch” must be set. (See
WREN/WRDS)

A store operation command must be delivered to
the device either by sending the STO instruction or
by pulling the STORE input pin low.

During the store operation, all other CAT24C44
functions are inhibited. Upon completion of the
store operation the "write enable latch” is reset.
The device also provides false store protection
whenever Vcc falls below a 3.5V level. If Vcc falls
below this level, the store operation is disabled and
the "write enable latch” is reset.

READ

Upon receiving a start bit, 4 address bits, and the 3
bit read command (clocked into the DI pin), the DO
pin of the CAT24C44 will come out of the high im-
pedance state and the 16 bits of data, located atthe
address location specified in the instructions, will be
clocked out of the device. When clocking data from
the device, the first bit clocked out (D0) is timed from
the falling edge of the 8th clock, all succeeding bits
(D1 - D15) are timed from the rising edge of the
clock. (See Read Cycle timing diagram.)

WRITE

After receiving a start bit, 4 address bits, and the 3
bit WRITE command, the 16 bit word is clocked into
the device for storage into the RAM memory loca-
tion specified.

COPS™ is a trademark of National Semiconductor Corporation.
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CAT24C44 1 - Industrial Temperature
256-BIT (16x16) NONVOLATILE CMOS SERIAL STATIC RAM

DESCRIPTION FEATURES

The Catalyst CAT24C441 nonvolatie RAM M CMOS technology, completely static operation
(NVRAM) is a 256-bit device with a 16 x 16 or- M Single 5V supply
ganization. ltfeatures fully static CMOS circuitryfor M Low current consumption

very low power consumption. Active current is 10 Active: 10mA typ.

mA and standby current is typically 5uA. An inter- Standby: 5pA typ., operation

nal E°PROM array provides bit-by-bit backup for Sleep current SpA typ.

the static RAM array. Store operations write data Software/hardware control of nonvolatile
from the RAM to the E2 PROM array. Recall opera- functions

tions write data from the EZPROM array by either Fully TTL & CMOS compatible with high drive
hardware inputs or software commands. ability

Write protection preserves data on power-up
and power-down

Auto-recall on power-up

Serial port compatible (i.e. COPS™, 8051)
3-State output

Short store pulse: 200ns

Short recall pulse: 500ns

False store protection below 3.5V
operation level

10,000 nonvolatile store cycles ber bit.

8 pin low cost 300-mil package

Data retention for each store cycle is specified for
over 10 years and over 10,000 store operations can
be performed reliably. There are unlimited recall
operations from the E2PROM along with unlimited
read and write operations to the RAM.

The CAT24C44l has internal false store protection
circuitry to prohibit store operations when Vce is
less than 3.5V (typ.). This ensures E°PROM data
integrity. Other internal circuitry performs an
automatic recall upon power-up.

PIN CONFIGURATION

TOP VIEW

SK Serial Clock
CE DI Serial Data Input
SK DO Serial Data Output
DI CE Chip Enable
DO RECALL Recall

STORE Store

Vee +5V

Vss Ground
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BLOCK DIAGRAM
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s

Control
Logic

=—— STORE(7)

[ RECALL(6)

E’PROM ARRAY
RECALL
|
STATIC RAM STORE
Row D
ow Decode ARRAY
256-Bit l
CE(1)
Instruction
DI(3) Register Column Decode N
SK(2) J
Instruction 4-Bit
Decode Counter

[

DO(4)

Vce(8)
Vss(5)
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NONVOLATILE MODES OF OPERATION

Operation STORE RECALL Inst. Write Enable | Previous
Latch RECALL
Hardware recall 1 0 X X
Software recall 1 1 RCL X X
Hardware store 0 1 SET TRUE
Software store 1 1 STO SET TRUE

X = Don't care

NOTES:

W The store operation has priority over all the other operations

B The auto recall is activated on power-up when Vcc reaches ~3.5V
B The store operation is inhibited when Vcc is below =3.5V

B Vcc rise and fall time should be between 10ms and 100ms

Vee

5.0V
A4
3.5V

Auto RECALL

il il
STORE inhibit J“L _|_|_ _J—‘L
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MAXIMUM RATINGS *

Storagetemperature . . . ... ... .. L Lo ..
Temperatureunderbias . . . ... ... ..............
Powersupply (VeC) . . . . o o o it e e e e e e
Inputvoltage . . . .. . ... ... ...
Outputvoltage . . . . . . . .. .. . . . . . e
Outputecurrent . . . .. . . .. .. .. .. . e
Leadtemperature . . . ... ... ... .. ... ... ...
(soldering for 10 seconds)

-65°C to +150°C
-50° C to +125°C

-0.3 to +6V
-0.3 to Ve +0.3V
0.0 to +Vce

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-

tended periods may affect device reliability.

DC CHARACTERISTICS
(Vce = +5V £10%, CAT24C441 Ta = -40°C to +85°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

lcco Current consumption (operating) Al an;l,ﬁfs:\?c?r 4=0°C 10 20 mA
lccs Current consumption (stand-by) Inputs=Vcc or Vss 5 30 HA
IsL Sleep current CE=Vss 5 30 HA
I Input current 0<VINE5.5V 0.1 10 MA
Lo Output leakage current 0<Vour<5.5V 0.1 10 MA
VH High level input voltage 20 Vce \
ViL Low level input voltage 0.0 0.8 \"
VoH High level output voltage loH =-2mA 24 \
VoL Low level output voltage loL = 4.2mA 0.40 \"
VbH Data holding voltage Vce 1.5 5.5 \"

CAPACITANCE

(Ta=25°C, f = 1.0MHz, Vce = 5V)

Symbol Parameter Conditions Limits Unit
Typ. max.

Cuo Input/Output capacitance Vo =0V 8 pF
CiN Input capacitance Vin=0V 6 pF

Note: These parameters are periodically sampled and are not 100% tested.
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AC CHARACTERISTICS
(CAT24C441Ta = -40°C to +85°C, Vg = 5V +1 0%)

Symbol Parameter Conditions Min Max Units
Fsk SK frequency DC 10 | MHz
tskH SK positive pulse width 400 ns
tsKL SK negative pulse width 400 ns

Vec=4.51055V
tos Input data setup time CL=100pF + 1TTL gate 400 ns
X Vou =2.2V, VoL= 0.65V
toH Input data hold time Vin =22V, Vi =0.65V 80 ns
D SK data valid time Input rise and fall times = 10ns 375 ns
tz CE disable time 1.0 ps
tces CE enable setup time 800 ns
tcEH CE enable hold time 400 ns
tcos CE de-select time 800 ns
READ CYCLE
SKCYCLE# 6 7 8 9 10 11
SK Y N2 NI N A NS4 a
CE VH %0
bl 12 T N < < RN
HIGH-Z to v

DO DO < D1 >< Dn  Jr—

WRITE CYCLE

«— 1/Fsk
SKCYCLE# X 1 2 n
/ N j: ]{ N/ U N2 N
SK togs e tsKkL //L/_\

«—tcos
CE '{' tos toH j tceH \\ﬁ
ol ____,f AS X p 77777777
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RAM READ

CE /
“4/123456789101112 22232>‘—_

SK SN [ I 7252 [ O I

D1 TXAXAXAXAY' 1T 1XX Y-
P HIGHZ XXX
Do D1 D2 Ds D14+ Dis Do

Bit 8 of READ instructions is "Don’t Care"

RAM WRITE

/

CE [/ 7 ‘}
i 2 3 4 5 6 7 8 9 10 11 12 22 23 2

S i NN Nnipininininininl

D1

1 A A A A 0 1 1 Do Di D2 Ds D13 D14 Di1s
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STORE CYCLE

Symbol Parameter Conditions Min Max Units
tsT Store time Vec =4.510 5.5V 10 ms
tsTP Store pulse width 3" = 1(;0:5 ‘:/1Tnb%:ts 200 ns
OH = &.2V, VoL = U.
ts1z Store disable time Vin =22V, Vi =065V 100 ns
HARDWARE STORE
tsT
STORE \ tsTp 4
tstz — I
DO
HIGH-Z
RECALL CYCLE
Symbol Parameter Conditions Min Max Units
trce Recall cycle time 2500 ns
trep Recall pulse width Voo =45 0 5.5V 500 ns
CC = 4., B
trcz Recall disable time CL=100pF + 1TTL gate 500 ns
Vou =2.2V, Vo= 0.65V
torc Recall enable time Vi =2.2V, Vi =0.65V 10 ns
taRc Recall data access time 1500 ns
RECALL CYCLE
trce
RECALL trep
tARC
trcz , % ” : P
DO HIGH-Z 4
torRc —* l'—
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INSTRUCTION SET

Instruction Format, Iy, I, lo Operation
WRDS 1XXXX000 Reset write enable latch
STO 1XXXX001 Store RAM data in E2PROM
SLEEP 1XXXX010 Enter SLEEP mode
WRITE 1AAAA011 Write data into RAM address AAAA
WREN 1XXXX100 Set write enable latch (enables writes and stores)
RCL 1XXXX101 Recall E2PROM data into RAM
READ 1AAAA11X Read data from RAM address AAAA
X =Don't care
A = Address bit
NON-DATA OPERATIONS
CE 77 “\
1 2 3 4 5 6 7 8 9
SV T s e Y e Y Y e Y Y e e T o O
DI XX X XXX XXX XXX
1 X X X X I2 f] lo
DEVICE OPERATION

The CAT24C44l is a 256 bit nonvolatile CMOS
serial static RAM intended for use with the COPS™
family of microcontrollers, or other standard
microprocessors such as the 8048 or 8051. The
CAT24C44l is organized as 16 registers by 16 bits.
Seven 8 bit instructions control the device’s operat-
ing modes, the RAM reading and writing, and the
E“PROM storing and recalling. 1t is also possible
to control the EZPROM store and recall functions in
hardware with the STORE and RECALL pins. The
CAT24C44 operates on a single 5V supply and will
generate, on chip, the high voltage required during
a RAM to E°PROM storing operation.

Instructions, addresses, and write data are clocked
into the DI pin on the rising edge of the clock (SK).
The DO pin remains in a high impedance state ex-
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cept when outputting data from the device. The
CE (chip enable) pin must remain high during the
entire data transfer.

The format for all instructions sent to the
CAT24C44l is one logical "1" start bit, 4 address
bits (data read or write operations) or 4 "don’t care"
bits (device mode operations), and a 3 bit op code
(see table above). For data write operations, the 8
bit instruction is followed by 16 bits of data. For data
read instructions, DO will come out of the high im-
pedance state and enable 16 bits of data to be
clocked from the device. The 8th bit of the read in-
struction is a "don’t care" bit. This is to eliminate
any bus contention that would occur in applications
where the DI and DO pins are tied together to form
acommon DI/O line. A word of caution while clock-
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ing data to or from the device. If the CE pin is
prematurely deselected while shifting in an instruc-
tion, that instruction will not be executed and the
shift register internal to the CAT24C44| will be
cleared. If there are more than or less than 16 SK
clocks during a memory data transfer, an improper
data transfer will result.

WREN/WRDS

The CAT24C44I powers up in the program disable
state (the "write enable latch" is reset). Any
programming after power-up or after a WRDS
(RAM write/E2PROM store disable) instruction
must first be preceded by the WREN (RAM
write/E2PROM store enable) instruction. Once
writing/storing is enabled, it will remain enabled
until power to the device is removed, the WRDS in-
struction is sent, or an EPROM store has been ex-
ecuted (STO/STORE). The WRDS (write/store
disable) can be used to disable all CAT24C44l
programming functions, and will prevent any ac-
mdental writing to the RAM, or storing to the
E’PROM. Data can be read normally from the
CAT24C44l regardless of the "write enable latch"
status.

SLEEP

The sleep mode places the CAT24C44l into alower
quiescent power mode. Internal RAM power is
turned off, and any data that is written into the RAM
area is lost. However, data from the last RAM to
EZPROM store operation is retained in the
E’PROM memory. The CAT24C44l will exit the
sleep mode, and restore the RAM memory area by
issuing either a hardware or software recall com-
mand.

RCL/RECALL

Data is transferred from the EPROM data memory
to RAM by either sending the RCL instruction, or by
pulhng the RECALL input pin low. Although the
E2PROM data is automatically transferred to RAM
at power upba recall operation must be performed
before the E°PROM store, or RAM write operations
can be executed. Either recall operation will set the
"previous recall latch” internal to the CAT24C44l.

STO/STORE

Data in the RAM memory area is stored in the
E2PROM memory either by sending the STO in-
struction or by pulling the STORE input pin low. As
security against any inadvertent store operations,

the following conditions must each be met before

data can be transferred into nonvolatile storage:

a) The "previous recall latch” must be set. (See
RCL/RECALL)

b) The "write enable latch” must be set. (See
WREN/WRDS)

A store operation command must be delivered to
the device either by sending the STO instruction or
by pulling the STORE input pin low.

During the store operation, all other CAT24C44l
functions are inhibited. Upon completion of the
store operation the "write enable latch" is reset.
The device also provides false store protection
whenever Vccfalls below a3.5V level. If Ve falls
below this level, the store operation is disabled and
the "write enable latch” is reset.

READ

Upon receiving a start bit, 4 address bits, and the 3
bit read command (clocked into the DI pin), the DO
pin of the CAT24C441 will come out of the high im-
pedance state and the 16 bits of data, located at the
address location specified in the instructions, willbe
clocked out of the device. When clocking data from
the device, the first bit clocked out (D0) is timed from
the falling edge of the 8th clock, all succeeding bits
(D1 - D15) are timed from the rising edge of the
clock. (See Read Cycle timing diagram.)

WRITE

After receiving a start bit, 4 address bits, and the 3
bit WRITE command, the 16 bit word is clocked into
the device for storage into the RAM memory loca-
tion specified.

COPS™ is a trademark of National Semiconductor Corporation.
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SECTION 2

COMMERCIAL TEMPERATURE RANGE
CAT2764A 64K Dit (BKXB) ..veceorveeeeeeereeerrreveeee 2-1
CAT27128A 128K it (16KX8) ..cecorrvveeeerreeeesreeerenne 2-7
CAT27256 256K bit  (32KXB).....rveeerrevereerrerereree 2-13
CAT27HC256 256K bit  (32KXB)...r.vvveerereeeeereerrerse 2-19
CAT27HC256L 256K bit  (32KX8).....vveeereveeereerererireeees 2-29
CAT27512 512K bit  (BAKXB) .....eeeereeeerereerserrecesenens 2-79
CAT27010 M Bit (128 KX8) erovveeoemeeee oo 2-85
CAT27C210 IM bit  BAKXTE) ceceeevveeereeereeerereneenne 2-91
INDUSTRIAL TEMPERATURE RANGE
CAT27HC256| 256K bit  (B2KX8) ..veerveeeerrveeesrrreei 2-39
CAT27HC256L1 256K bit (32KX8) .....oorvveerrrererrereeerrnennns 2-49
MILITARY TEMPERATURE RANGE
CAT27HC256M 256K bit  (32KXB) ....cveeoeerveeeereeessnnnnes 2-59

CAT27HC256LM 256K bit  (32KX8) ......covvreiiiiiiiiciae 2-69
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CAT2764A OTP
8,196 x 8-BIT ONE-TIME -PROGRAMMABLE ROM

DESCRIPTION FEATURES

B 5V singl |
The CAT2764Ais a 8,192x8-bit One Time Program- m 8 1952":30%20)‘?’ grbsltu cr:)gn);iguration

mable Read Only Memory (OTPROM). Itisoffered g Atcess time:

in a plastic package, ideally suited for high volume 150ns max (CAT2764A-15)
production. The fast access time of the CAT2764A 200ns max (CAT2764A-20)
allows it to be used in systems that utilize high per- 250ns max (CAT2764A-25)
formance microprocessors with no WAIT states. g Power consumption:

Two control lines eliminate bus contention in multi- Active: 100mA max
ple bus microprocessor systems. The CAT2764A Standl.)y' 35mA max
is manufactured using N-channel dual-poly silicon :

gate MOS technology and supplied in a 28-pin : 'T‘l;"l[yczt::g:aggz?:;gvomput
JEDEC approved package. (3-state output)
PIN CONFIGURATION BLOCK DIAGRAM
TOP VIEW Op O1........ Oy
1 Vee T I T
2 PGM Output Buffers
3 NC
4 As T
5 As Memory matrix
6 At PGM —{ PGM 8,192 x 8-bit +—Vcc
7 OF . i
8 Ato CE CE | T p—™ «— Vep
9 & B ecoder
10 or OE _JOE i « GND
1 O —»{ Input buffers

12

Os

o, T T

Os

PGS
S~ w
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FUNCTION TABLE

Pins CE OE PGM Vep Vee
Mode @ | @ | en | m | e Outputs
Read viL ViL ViH +5V +5V Dout
Output disable ViL ViH VH +5V +5V High impedance
Standby ViH - - +5V +5V High impedance
Program ViL ViH Vi +12.5V +8V Din
Program verify ViL Vi ViH +12.5V +6V Dout
Program inhibit ViH - - +12.5V +6V High impedance

The " -* means the value can be either Vi or Viy

ABSOLUTE MAXIMUM RATINGS

Temperatureunderbias . . . ... .............. 0°C ~ 70°C
Storagetemperature . . . ... .. ... .. .. ..., -55°C ~ 125°C
Allinput/outputvoltages . . . . ... ... ... ....... -0.6~135V
Vccsupplyvoltage . . . ... ..o oL -06V~7V
Programvoltage . .. ... ... ............... -0.6~14V
Powerassemblyvoltage . . . .. ... ... ......... 15W

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and the functional o?eranon of the device at these or any other
conditions above those indicated In the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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DC CHARACTERISTICS <Read Operation>
(Vcc =5V £ 5%, Vpp = Ve, voltages with respect to ground, Ta = 0°C to 70°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.

I Input leakage current ViN=ViHor ViL - - 10 HA
Lo Output leakage current Vour = 5.25V - - 10 HA
lect Vcc power current (stand-by) CE = Vi, outputs unloaded - - 35 mA
lcc2 Ve power current (operation) CE = Vi, outputs unloaded - - 100 mA
Ipp1 Program power current Vep = Ve - - 5 mA
ViH Input voltage "H" level - 20 - Vee+1 \'
Vi Input voltage "L" level - -0.1 - 0.8 \"
VoH Output voltage "H" level loH = -400pA 24 - - \"
VoL Output voltage "L" level loL=2.1mA - - 0.45 \Y

AC CHARACTERISTICS <Read Operation>
(Vee =5V +5%, Vpp = Vce, PGM = Vi, Ta = 0°C to 70°C)

Symbol Parameter Conditions 2764A-15 2764A-20 2764A-25 Unit
Min. Max. | Min. Max. | Min. Max.
tacc Address access time CE=OE=W| - |10 | - |200]| - | 250 ns
tce CE access time OE =V - | 150 - |20 | - |25 | ns
toe OE access time CE=VL - 60 - 70 - | 100 ns
toF Output disable time CE=ViL o | 50| o |60 | 0 |70 ns

Address ><i Addresses Valid ><

High-Z L
Output J\ Valid Output

3

OE
toF
'oE
High-Z
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DC CHARACTERISTICS <Programming Operation>
(Vce =5.75-6.5V, Vpp= 125V £ 0.5V, Ta =25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

I Input leakage current VIN = ViHor ViL - - 10 pA
Ipp Vpp power current CE=PGM=Vi_ - - 50 mA
lcc Vcc power current - - - 100 mA
ViH Input voltage "H" level - 20 - Vee+1 \
ViL Input voltage "L" level - -0.1 - 0.8 \"
VoH Output voltage "H" level loH = -400pA 24 - - \%
VoL Output voltage "L" level loL=2.1mA - -1.05 0.45 \

AC CHARACTERISTICS <Programming Operation>
(Vec =5.75-6.5V, Vpp= 125V + 0.5V, Ta =25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
tas Address set-up time - 2 - - s
toes | OE set-up time - 2 - - s
tos Data set-up time - 2 - - Hs
taH Address hold time - 0 - - us
tDH Data hold time - 2 - - us
torp Output enable to output - 0 - 130 ns
float delay
tvs Vpp and Vcc power set-up times - 2 - - us
trw PGM initial program pulse width Vce =6V 10.25V 0.95 1.0 1.05 ms
trw High-speed initial program Vce = 6.25V £0.25V 95 100 105 us
puise width
torw PGM overprogram pulse width Vce = 6V 10.25V 2.85 - 78.75 ms
tces | CE set-up time - 2 - - us
toE Data valid from OE - - - 150 ns
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TIMING <Programming Operation>

le——  Program —_— e Verify
//.
g
Address >< Address N
N )
tAs tAH
{ N High-Z —+
Data —{\ Data input D> 4 Data ot/nput
tDs 'DH —
tDFP
Vpp L /.
Vpp Vee
tys
CE TN
'y
tCES
PGM Iy
| 4
1/
toES tog

— tPW — —
OE :L f
topw —-'l — ! e
6.25/6.0V (1) } :
t
Vce 5V _/ Vs

(1) Note: VCC = 6.25 V +0.25V for Quick Pulse Programming™, 6.00V + 0.25V for Intelligent Programming™.

Programming Mode

As shipped, all bits of the OTPROM are inthe logic ~ the programmed data may be verified by enabling
one state. The device is programmed by selective-  the outputs (OE =V|.) and comparing the written
ly writing logic zeros into the desired bit locations. data to the read data. This device is compatible
Toenterthe programmingmode, Vccand Vppmust  with the Intelligent Programming™ algorithm, and
be adjusted to their programming levels, the device the Quick Pulse Programming™ algorithm. Intel-
must be selected (CE = VL), outputs are disabled ligent Programming and Quick Pulse Programming
(OE = Vin), and a program write pulse must be ap-  are registered trademarks of Intel Corp. [9/87]
plied to the PGM pin. Afterthe program write pulse,

Caution: Exceeding 14V on Vpp will permanently damage the device.
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CAT27128A OTP

16,384 x 8-BIT ONE-TIME PROGRAMMABLE ROM

CAT27128A

DESCRIPTION FEA1;/UR.ES| I
. ) |
The CAT27128A is a One Time Programmable g ?6 322%,%?:!5 ;séjltp goynfiguration
Read Only Memory (OTPROM). It is offered ina g Access time:
plastic package, ideally suited for high volume 150ns n;ax (CAT27128A-15)
production. The fast access time of the CAT27128A 200ns max (CAT27128A-20)
allows it to be used in systems that utilize high per- 250ns max (CAT27128A-25)
formance microprocessor systems. The e
CAT27128A is manufactured using N-channel dual- " Powi::%zg?:gg;%n.
poly silicon gate MOS technology and supplied in a StandBy: 35mA
28-pin JEDEC approved package. m  Fully static operation
H  TTL compatible Input/Output
(3-state output)
PIN CONFIGURATION BLOCK DIAGRAM
TOP VIEW
O O1.cvnet. Oy
1 Vee
2 PGM T I T
3 Ais —| Output Buffers
4 As
5 Ao T
6 A Memory matrix
7 o PGM — PGM 16,384 x 8-bit | +—Vecc
8 At — i
— ] «— Vep
9 CE CE CE | Decoder
o/] —
O OE ) OE T ‘____GND
0Os —{ Input buffers
O4
o [ T
Ao Ay........ A13
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FUNCTION TABLE

Pins CE OE PGM Vep Vee
Mode @ | e | en | o | e Outputs
Read ViL ViL ViH +5V +5V Dout
Output disable Vi ViH ViH +5V +5V High impedance
Standby VH - - +5V +5V High impedance
Program ViL ViH ViL +12.5V +6V Din
Program verify " Vi ViH +12.5V +6V Dout
Program inhibit ViH - - +12.5V +6V High impedance

The "-" means the value can be either ViLor Viy

ABSOLUTE MAXIMUM RATINGS

Temperatureunderbias . . . ... .............. 0°C ~ 70°C
Storagetemperature . . . .. ... ... ... .. -55°C ~ 125°C
Allinput/outputvoltages . . . .. ... ... ... ...... -0.6 ~13.5V
Vcecsupplyvoltage . . ... ... .. ... ... ...... -0.6V~7V
Programvoltage . . ... .. ... ... ........... -0.6 ~ 14V
Powerassemblyvoltage . . . ... ... ........... 1.5W

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and the functional o?_eratlon of the device at these or any other
conditions above those indicated In the operational sections of this s(?ecmcatlon is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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DC CHARACTERISTICS <Read Operation>
(Vee = 5V + 5%, Vpp = Vce voltages with respect to ground, Ta = 0°C to 70°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.

it Input leakage current VIN = ViHor ViL - - 10 HA
Lo Output leakage current Vour = 5.25V - - 10 pA
lcci Vce power current (standby) CE = Viu, outputs unloaded - - 35 mA
lcca Vcec power current (operation) CE = Vi, outputs unloaded - - 100 mA
IpP1 Program power current Vep = Ve - - 5 mA
Vi Input voltage "H" level - 20 - Veo+1 \'
ViL Input voltage “L" level - -0.1 - 0.8 \"
Vo Output voltage "H" level loH = -400pA 24 - - \
VoL Output voltage "L" level loL=2.1mA - - 0.45 Vv

AC CHARACTERISTICS <Read Operation>
(Vce = 5V + 5%, Vpp = Ve, PGM = Vi, Ta = 0°C to 70°C)

Symbol Parameter Conditions 27128A-15 | 27128A-20 | 27128A-25 Unit
Min. Max. | Min. Max. | Min. Max.
tacc Address access time CE=OE=Vi| - 150 | - | 200 | - | 250 ns
tce CE access time OE=ViL - | 150 | - | 200 | - |25 | ns
toe OE access time CE=VL - 60 - 75 - | 100 ns
toF Output disable time CE=Vi 0 | 50} o 60 | © 70 ns

TIMING <Read Operation>

Address ><i Addresses Valid ><

Output A

OE
. tDF
High-Z OE F
Valid Output High-Z
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DC CHARACTERISTICS <Programming Operation>
(Vec =5.75-6.5V, Vpp= 125V +0.5V, Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

[N Input leakage current ViN = ViHor ViL - - 10 pA
Ipp Vpp power current Alﬁgm;;@éd - - 50 mA

" lec Vcec power current All outputs unloaded - - 100 mA
ViH Input voltage "H" level - 2.0 - Vee+1 '
ViL Input voltage "L" level - -0.1 - 0.8 \
VoH Output voltage "H" level loH = -400pA 24 - - \"
VoL Output voltage "L" level loL=2.1mA - - 0.45 \)

AC CHARACTERISTICS <Programming Operation>

(Vec =5.75-6.5V, Vpp= 125V +0.5V, Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
tas Address set-up time - 2 - - us
toEs OE set-up time - 2 N _ us
tos Data set-up time - 2 - - us
taH Address hold time - 0 - - us
toH Data hold time - 2 - - us
torp Output enable to output - 0 - 130 ns
float delay
tvs Vpp and Vce power set-up times - 2 - - us
trw PGM initial program pulse width Vce = 6V £0.25V 0.95 1.0 1.05 ms
trw High-speed initial program Vce = 6.25V £0.25V 95 100 105 us
puise width

torw PGM overprogram pulse width Vee = 6V +£0.25V 2.85 - 78.75 ms
tces CE set-up time - 2 - . us
toe Data valid from OE - - - 150 ns
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CAT27128A

SEMICONDUCTOR, INC.

TIMING <Programming Operation>

Program ———e——  Verify
{ /.
v
Address >< Address N
N 'y
t AS t
- \ High-Z —/ A
Data ————<\ Data input > d Data output
]
'os o tDFP
Vpp % / /.
ver v /]
tvs
CE ——\
K / /.
LCES
PGM N /V 1]
’ toes | t
OF il — ﬁ_:]\ B
—
t OPW -—-—-' le—— L . _/
6.25/6.0V (1) } m
Vee 5v — Vs

(1) Note: VCC = 6.25 V £ 0.25V for Quick Pulse Programming™, 6.00V + 0.25V for Intelligent Programming™.

Programming Mode

As shipped, all bits of the OTPROM are in the logic
one state. The device is programmed by selec-
tively writing logic zeros into the desired bit loca-
tions. To enter the programming mode, Vcc and
Vpp must be adjusted to their programming levels,
the device must be selected (CE = V|L), outputs are
disabled (OE = Vi4), and a program write pulse
must be applied to the PGM pin. After the program

write pulse, the programmed data may be verified
by enabling the outputs (OE= VL) and comparing
the written data to the read data. This device is
compatible with the Intelligent Programming ™ al-
gorithm, and the Quick Pulse Programming ™ algo-
rithm. Intelligent Programming and Quick Pulse
Programming are registered trademarks of Intel
Corp. [9/87]

Caution: Exceeding 14V on Vpp will permanently damage the device.
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R SATALY =T cAT27256

CAT27256 OTP
32,768 x 8-BIT ONE-TIME PROGRAMMABLE ROM

DESCRIPTION FEATURES

The CAT27256 is a 32,768x8-bit One Time ™ oy _Single power supply

Programmable Read Only Memory (OTPROM). It : iizeﬁsss\;\'l;rgs x 8-bit configuration

is offered in a plastic package, ideally suited for high 170ns max (CAT27256-17)
volume production. The fast access time of the 200ns max (CAT27256-20)
CAT27256 allows it to be used in systems that util- 250ns max (CAT27256-25)

ize high performance microprocessors with no [
WAIT states. Two control lines eliminate bus con- Powirctt:ic\)lg.sgggrt‘:cz\n&]ax
tention in multiple bus microprocessor systems. e

The CAT27256 is manufactured using N-channel Standby: 35mA max
dual-poly silicon gate MOS technology and supplied
in a 28-pin JEDEC-approved package.

m  Fully static operation
H  TTL compatible Input/Output
(8-state output)

PIN CONFIGURATION BLOCK DIAGRAM
ToP ViEW O O.oen.... Oy
; 1 !
3 + Output Buffers
4 i
5 Memory matrix
6 PGM 32,768 x 8-bit | «— Ve
7
— f
8 CE _, «— Vpp
s CE —»  Decoder
10 OE _J|OE § GND

11

I Input buffers

-
N

-
w
—_—]
—_—
—_—

-
-
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oATaTERe RN ST,

SEMICONDUCTOR, INC.

FUNCTION TABLE

Pins CE OE Vep Vee Outputs

Mode (20) (22) (1) (28) P
Read ViL ViL +5V +5V Dout
Output disable ViL ViH +5V +5V High impedance
Standby ViH - +5V +5V High impedance
Program ViL VIH +12.5V +6V DiN
Program verify VIH ViL +12.5V +6V Dour
Program inhibit ViH ViH +12.5V +6V High impedance
The "-" means the value can be either Vi or Viy

ABSOLUTE MAXIMUM RATINGS
Temperatureunderbias . . ... ............... 0°Cc ~70°C
Storagetemperature . . . . ... ... ... . L. -55°C ~ 125 °C
Allinput/outputvoltages . . . . .. ... ... ... ..... -0.6~135V
Veesupplyvoltage . . . .. . ..o -0.6V~7V
ProgramVoltage . . . . ... ... ... ... .. ...... -0.6 ~ 14V

Power assemblyvoltage . . . ... ... ........... 1.5W

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and the functional operation of the device at these or any other
conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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RN SATALET. CATETESS
SEMICONDUCTOR, INC.
DC CHARACTERISTICS <Read Operation>
(Vee = 5V + 5%, Vpp = Ve voltages with respect to ground, Ta = 0°C to 70°C)
Symbol Parameter Conditions Limits Units
Min. Typ. Max.
I Input leakage current ViN= 5.25V - - 10 HA
Lo Output leakage current Vour = 5.25V - - 10 pA
lcct Vecc power current (standby) CE =VH - - 35 mA
lccz Vcec power current (operation) CE=Vy - - 100 mA
IpP1 Program power current Vep = Vcc - - 5 mA
ViH Input voltage "H" level - 20 - Vee+1 \
Vi Input voltage “L" level - -0.1 - 0.8 \
VoH Output voltage "H" level loH = -400pA 24 - - \"
VoL Output voltage "L" level loL = 2.1mA - - 0.45 \"
AC CHARACTERISTICS <Read Operation>
(Vec =5V £5%, Vpp = Vce, PGM = Vi, Ta = 0°C to 70°C)
Symbol Parameter Conditions 27256-17 27256-20 27256-25 Unit
Min. Max. [ Min. Max. | Min. Max.
tacc Address access time CE=CE=V| - 170 | - | 200 | - | 250 ns
tce CE access time OE=ViL - 170 | - j200 | - | 250 ns
toe OE access time CE=VL - 60 - 75 - | 100 ns
toF Output disable time CE=ViL o | 50| o | 55| 0 | 60 ns
TIMING <Read Operation>
Address ><‘ Addresses Valid ><
cE \f
— . tce
OE
t — 'O,
High-Z OE I i
Output <J Valid Output High-Z
tacc




CAT27256

CATALY ST

SEMICONDUCTOR, INC.

DC CHARACTERISTICS <Programming Operation>
(Vec =5.75-6.5V, Vpp=12.5V £ 0.5V, Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
L Input leakage current Vin = 5.25V - - 10 pA
Ipp Vpp power current CE=Vi, OE = Vi - - 50 mA
lcc Vce power current - - - 100 mA
VH Input voltage "H" level - 20 - Vee+1 \"
ViL Input voltage "L" level - 0.1 - 0.8 \
VoH Output voltage "H" level loH = -400pA 24 - - \
VoL Output voltage "L" level loL=2.1mA - - 0.45 Vv
AC CHARACTERISTICS <Programming Operation>
(Vec=5.75-6.5V, Vpp= 125V £ 0.5V, Ta=25°C +5°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
tas Address set-up time - 2 - - us
toEs OE set-up time - 2 - - us
tos Data set-up time - 2 - - us
taH Address hold time - 0 - - Ks
toH Data hold time - 2 - - us
torp Output enable to output - 0 - 130 ns
float delay

tvs Vpp power set-up times - 2 - - us
trw CE initial program pulse width Vee = 6V £0.25V 0.95 1.0 1.05 ms
trw CE program pulse width Vee = 6.25V 0.25V 95 100 105 us
topw CE overprogram pulse width Vce = 6V +0.25V 2.85 - 78.75 ms
toe Data valid from OF - - - 150 | ns
toe Data valid from OE - - - 150 ns
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TIMING <Programming Operation>

CATALYST

SEMICONDUCTOR, INC.

CAT27256

k——  Program —_ e———  Veriy —>’
/ H
Address >< Address N K
N /]
G—————
tas — “— tay
/
4 pY High -Z
Data —< Data input } < Data output
N /] /
“Tos | ou —l
tDFP
v PP VPP 1 'y
v
CcC < >
tvs
CE j / 'y
i i toes toe
tpw —b [e—
OE 1 —
topw — — K , ,_/
Voo 6.25/6V(1)
5V >
tvs
(1) Note: VCC = 6.25 V +0.25V for Quick Pulse Programming™, 6.00V + 0.25V for Intelligent Programming™.

Programming Mode

As shipped, all bits of the OTPROM are in the logic
one state. The device is programmed by selec-
tively writing logic zeros into the desired bit loca-
tions. To enter the programming mode, Vcc and
Vpp must be adjusted to their programming levels,
outputs are disabled (OE = Vi4), and a program
write pulse must be applied to the CE pin. After the

Corp. [9/87]

program write pulse the programmed data may be

Caution: Exceeding 14V on Vpp will permanently damage the device.

verified by enabling the outputs (OE=V|L) and com-
paring the written datato the read data. This device
is compatible with the Intelligent Programming™ al-
gorithm, and the Quick Pulse Programming™ algo-
rithm. Intelligent Programming and Quick Pulse
Programming are registered trademarks of Intel
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PRELIMINARY I““""" "”l CATALYST CAT27HC256

SEMICONDUCTOR, INC.

CAT27HC256

32,768 x 8-BIT HIGH-SPEED CMOS EPROM Preliminary
DESCRIPTION FEATURES

The CAT27HC256 is a high speed 256K UV ~ M Fastaccesstime: 55/70/90/120 ns

erasable and electrically reprogrammable EPROM M 5V single power supply - read mode

ideally suited for high speed applications. Any byte ~ M 32,768 words x 8-bit configuration

canbe accessed in less than 55ns, makingthispart ~ W Low current requirements:

compatible with high performance microprocessor Active: 60mA max (CMOS levels)
systems by eliminating the need for speed-robbing Standby: 500uA (CMOS levels)

wait states. The Quick Pulse algorithm reduces the _Standby: 2mA (TTL levels)

time requiredto program this chipand ensuresmore ™ High speed programming: 100us/byte

reliable programming. The CAT27HC256 isusedin M  TTL compatible Input/Output

applications where fast turnaround and pattern ex- ™ 12.5V programming voltage )
perimentation are important requirements. The ™ JEDEC approved 28-pin DIP and 32-pin LCC
CAT27HC256 is available in a 28-pin dual-in-ine ™  Electronic signature . _
package with a transparent lid. This allows the user H Industrial and military temp. devices available

to expose the chip to ultraviolet light to erase the bit

pattern, allowing a new patternto be written intothe  pjN CONFIGURATION 32-PIN LCC
device.

08
Z >

~ o
<>

PIN CONFIGURATION 2s-PIN DIP

TOP VIEW

1 Vee

2 A

3
Ma 21

4 Asg 141516 17 181920

5 Ao E

¢ A 5822838

7 OE (5}

8 Ao

9 CE BLOCK DIAGRAM
Oy
Os —~| Output Buffers |~—>DATA
o PO [ Vemeny mar ] voo

-— X 8-bit

o CE lcE ' «— Vep

O3 . «— GND
o _Jor
Input buffers ADDRESS
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CAT27HC256 II"I""""”I CATALYST PRELIMINARY

SEMICONDUCTOR, INC.

FUNCTION TABLE

Pins | CE OE Vep Ao Ag 1’0
Mode (20) (22) ) (100 | (24
Read ViL ViL Vce - - Dout
Output disable Vi VH Vce - - High Z
Stand-by ViH - Vee - - High Z
Program ViL VH Vpp - - Din
Program verify ViH Vi Vpp - - Dout
Program inhibit VIH VIH Vpp - - High Z
Signature MFG. ViL ViL Vee Vi VH 31H
Signature device Vi Vi Vce VIH VH 40H

NOTES ON THE FUNCTION TABLE

Logic Levels: Vi = TTL Logic 1 level
ViL = TTL Logic 0 level
"-" = Logic "Do not care," ViH or VL
Supply Voltage: Vpp = Programming / high-voltage
Vcc = Read / low-voltage
VH = 12.0V +0.5V

Read: Read mode: the content of the addressed memory byte is placed on
the 1/0 pins Og to O7

Output Disable: Device is selected (active mode), programming is disabled and Op to
O7 output buffers are tristated (PMOS and NMOS drivers turned-off)

Standby: Device is deselected, low power dissipation

Program: Byte programming mode: logic zeros in the bit pattern driving the
Oo to O7 data input buffers are written into the respective memory cells
of the addressed byte

Program Verify: Following a programming cycle, to verify the cell contents of the memory
byte being programmed (not recommended as a normal read operation)

Program Inhibit: CE set to logic one and OE set to logic one prevents programming and
deselects the device

Signature MFG: Signature mode with all other addresses at Vi, code of IC manufacturer
(Catalyst) output on I/O pins Og to Oy

Signature device: Signature mode with all other addresses at Vi, code of IC type output

on i/O pins Og to Oy

PIN C@PACITANCE
Ta =25"C, Freq = 1.0 MHz.

PARAMETER TYPICAL MAXIMUM CONDITIONS
Input pin capacitance CiN 4.0pF 6.0pF ViN = 0.0V
Output pin capacitance Court 6.0pF 10.0pF Vour = 0.0V
Vpp supply capacitance CVpp 25.0pF Vpp = 0.0V
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PRELIMINARY T CATALYST CAT27HC256

SEMICONDUCTOR, INC.

ABSOLUTE MAXIMUM RATINGS

Temperature under bias Ta oo -10°C to +85°C
Storage temperature Tstg . oo - 65°C to +125°C
All input/output voltages (except Ag) Vin,Vour . ..o - 0.5V to Vcc+0.5V
VoltageonAe . -1.0Vto +14.0V
Read supply voltage Vee - oo -1.0Vto +7.0V
Programvoltage Vep oo -1.0Vto +14.0V
Power dissipation, TA=25°C ... .. ... ... 1.0W

DC short-circuit current, output pin -~ ... L. L L. 20.0mA.

Max lead solder temp., 10 seconds ... ... ... 300°C

(Voltages with respect to ground)

‘Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

SUPPLY CURRENT CHARACTERISTICS (AC and DC) (TA = Commercial 0°C to 70°C)

Symbol Parameter Conditions Standard Limit
lec Ve active current (DC) OE = % = l\\/1 ':J(;’I =Vee 50mA Max
lcot (cvnﬁ?) gcitri]vté) C%ﬁ:ltz) Inputs conform to Vic and Vine 60mA Max
lcc2 (nglgLaigtiée %ﬁﬂg Inputs oonfomz é?gA?) test waveform 60mA Max
Iss1 Vee s(a’}l‘g’g e CE = ViHe 40mA Max
Ise2 Vee SI?P‘I("I?Yn():u"em CE=Vi 40mA Max

DC CHARACTERISTICS <Read Operation> (Vcc =5V + 10%, TA = Commercial 0°C to 70°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.
1L Input leakage current ViN= 5.5V - - 10 HA
Lo Output leakage current Vout =5.5V - - 10 MA
IppP1 Vpp leakage current Vpp =5.5V - - 10 HA
ViH Input high level TTL 2.0 - Vcc+0.5| V
ViL Input low level TTL -0.5 - 0.8 \"
VoH Output voltage high level IoH =-1.0 mA 24 - - \
VoL Output voltage low level loL=4.0mA - - 0.40 \
Vie Input low level CMOS -0.5 - 0.30 \Y
ViHe Input high level CMOS Vce -0.5 - Vcc +05|1 V
NOTES:

- The maximum current values are with outputs Op to O7 unloaded.
- Veec must be applied simultaneously with or before Vpp, and removed simultaneously with or after Vep .
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CAT27HC256 I““"""I”” CATALYST PRELIMINARY

SEMICONDUCTOR, INC.

AC CHARACTERISTICS <READ OPERATION>
(Temperature range: Commercial 0°C to 70°C)

Symbol Parameter | Vcct5% | 27HC256-55/5 | 27HC256-70/5 | 27HC256-90/5 | 27HC256-120/5 |Unit
Veet10% | 27HC256-55 27HC256-70 27HC256-90 27HC256-120
Min Max Min.  Max. Min. Max. Min. Max.
tacc Address access time - 55 - 70 - 90 - 120 | ns
tce CE to output delay - 55 - 70 - 90 - 120 | ns
toe OE to output delay - 30 - 35 - 40 - 50 |ns
ton* | Outputhold A, OF, CE 0 - 0 - 0 - 0 - ns
tor * | OE high to out High-Z 0 30 0 35 0 40 0 50 |ns

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by
the output buffer

- Input rise and fall times (10% to 90%) = 5ns

- Input pulse levels = 0.0Vt0 3.0 V

- Input and output timing reference = 0.8V and 2.0V

* These parameters are sampled and not 100% tested.

Fig. 1 AC Test Waveforms Fig. 2 Output Test Load
2.0V
3.0V
2.0V Device R1 400Q
0.8V Under
. Test
0.0V C1 30pF
including jig
—— capacitance

TIMING <Read Operation>

Vin
Address Vi ><:_ Addresses Valid w><
L Vi
CE Vi KI( e
- Vi e tce
OE v, \lf— /L‘:T;
1
High-Z foe —), vtu:H aadEENNg
- al
OUtPUt <( Output e, >)‘>—
e—— taACC ————
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PRELIMINARY I““""""l” CATALYST CAT27HC256

SEMICONDUCTOR, INC.

DC CHARACTERISTICS <Programming Operation>
Ta =25°C +5°C

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
Vce Low-voltage supply - 6 6.25 6.5 \

Quick Pulse algorithm

Vce Low-voltage supply - 5.75 6.0 6.25 \%
Intelligent algorithm

Vep High-voltage supply - 12.50 12.75 13.0 \'
Quick Pulse algorithm :

Vep High-voltage supply - 12.0 12.5 13.0 \
Intelligent algorithm

lccp Vcc supply current - - - 80.0 mA
Program and Verify

lpp Vpp supply current - - - 40.0 mA
Program Operation

It Input leakage current Vin = 5.25V - - 10.0 HA

Lo Output leakage current Vout = 5.25V - - 10.0 HA

viL Input Low-Level TTL - -0.50 - 0.80 \

Vie Input Low-Level CMOS - -0.50 - 0.30 \

Vo. Output Low-Level loL = 4.0mA - - 0.40 \"

ViH Input High-Level TTL - 20 - Vce+0.50( V

ViHe Input High-Level CMOS - Vce-0.50 - Vcc+0.50f V

VoH Output High level loH =-1.0 mA 24 - - \"

VH High-Voltage INPUT for (See notes below) 115 - 12.50 \"

Signature Mode(s)

NOTES:
- The maximum current values are with outputs Og to O7 unloaded.
- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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SEMICONDUCTOR, INC.

AC CHARACTERISTICS <Programming Operation>
Ta=25°C +5°C

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 20 - - s

toES OE set-up time - 20 - - s

tos Data set-up time - 20 - - ps

taH Address hold time - 0.0 - - us

toH Data hold time - 20 - - ps

tves Vpp set-up time - 20 - - us

tvcs Vcc set-up time - 20 - - us

trw CE pulse width - 950 | 1000 | 1050 | ps
Quick Pulse algorithm

tw CE pulse width - 40.95 1.0 105 | ms
Intelligent algorithm

torw CE overprogram pulse width - 2.85 - 785 ms
Intelligent algorithm

toFp OE high to Output High-Z - 0.0 - 130 ns

toe Data valid from OE - - - 150 ns

NOTES:

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by
the output buffer.

- Input Rise and Fall times (10% to 90%) = 20 ns.

- Input Pulse Levels = 0.0V to 3.0V.

- Input and Output Timing Reference = 0.80V and 2.0V.

- IppF is sampled and not 100% tested.

When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to suppress
spurious voltage transients which can damage the part.
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PRELIMINARY T CATALYST CAT27HC256

SEMICONDUCTOR, INC.

TIMING <Programming Operation>

.« Program . Verif
ViH , ,y
{ LS
Address }@ Address N
N /]
Vi
tas ’
4 . N High-z 4
Data —— Datainput { Data output
\ /]
l—1 1
tps DH — torp
Vi /1.
PP /]
Vep /’
5V
typs
CE —* — / I
Vi \ / t
t oes | toe
o v T [
OE y
Vi topw —f  j— ] /) /
6.25/6V(1)
Vec
Y
tves
(1) Note: Vcc = 6.25V +£0.25V for Quick Pulse algorithm .
‘ 6.0V £0.25V for Intelligent Programming algorithm
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SEMICONDUCTOR, INC.

Fig. 4 INTELLIGENT ALGORITHM

l ADDR = FIRST LOCATION

I
Vce = 6.0V
Vpp = 12.5V

X=0

INCREMENT
ADDRESS

| PROGRAM 1 mSEC PULSE

INCREMENT X

NO

YES

PROGRAM 1 PULSE OF
3X mSEC DURATION

LAST ADDRESS?

Vee = Vpp = 5.0V

COMPARE
ALL BYTES
TO ORIGINAL
DATA

FAIL ™ pevicE

FAILED

DEVICE PASSED
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PRELIMINARY I“"I""l "l” EATALYST CAT27HC256

SEMICONDUCTOR, INC.

Fig. 5 QUICK PULSE ALGORITHM

I ADDR = FIRST LOCATION J

[
Vce = 6.25V
Vpp = 12.75V

X=0

L PROGRAM 100 uSEC PULSE

INCREMENT X

NO

INCREMENT

ADDRESS LAST ADDRESS?

Vece = Vpp = 5.0V

COMPARE
ALL BYTES
TO ORIGINAL
DATA

FAIL DEVICE

FAILED

PASS

DEVICE PASSED
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M SATALY ST

PRELIMINARY

SEMICONDUCTOR, INC.

READ OPERATION AND
STANDBY MODES

Memory access for reading an address location is
controlled by CE and OE. Chip enable CE is used
independently of all other input signals as the
primary device selection. In the logic zero state (TTL
level Vi), CE powers up all inputs and enables in-
ternal circuitry. In the logic one state (CMOS level
ViHc) CE places the device in standby mode, all DC
paths to ground are shut-off, and the power dissipa-
tion is reduced to a minimum. A logic one on Out-
put Enable OE disables the output buffers and
places the output pads in a high impedance state.
Assuming that the address lines Ag to A4 have
been stable for a time equal to Tacc - Tok, the out-
put data is available after a delay of Toe from the
falling edge of OE.

SIGNATURE MODE

The Signature Mode allows one to identify the IC
manufacturer and the type of the part. This mode is
entered as a regular Read Mode by driving low the
CE and OE inputs, and in addition driving the
input address bit Ag to high-voltage VH level with all
other address lines at VL.

A ViLon Ao with all other addresses at V|, gives the
binary code of the IC manufacturer on outputs Og
to O7.

CATALYST Code:
00110001 (31H)

A ViH on Ao with all other addresses at V)i, gives
the binary code of the device type on outputs Op to
O7.

27HC256 / 27HC256L Code:
01000000 (40H)

PROGRAMMING MODE

After a proper erasure operation, all bits of the
EPROM are in the logic one state. The device is
programmed by selectively writing logic zeros into
the desired bit locations. The programming mode is
entered by raising CE and OE to a high level and
bringing the low voltage supply pin (Vcc), followed

2-28

by the high voltage supply pin (Vpp), to their respec-
tive programming levels.

After the address inputs Ap to As4 and data in-
puts Op to O7 are stabilized, CE is switched from
the logic one to logic zero state to perform the
programming. The particular memory cells of the
addressed byte, corresponding to the 0’s of the input
data bits, are then programmed.

A Program Verify cycle is performed after each byte
is programmed to ensure that the zero bits have
been correctly written. The byte verification cycle is
initiated by keeping CE at Vi4 and switching OE from
VIH to Vi, while all other pin voltages remain un-
changed. In most cases a single 100-microsecond
programming cycle is sufficient to set a memory cell
in the logic zero state. The Quick Pulse algorithm is
recommended as the preferred device program-
ming operation. The CAT27HC256 is also com-
patible with "Intelligent Programming.”

The flow charts for both the algorithms are given in
Fig.4 and Fig.5.

U.V. ERASURE OPERATION FOR
CERDIP EPROMS

Direct exposure to fluorescent lamps such as those
used in room light fixtures, can erase the
CAT27HC256 EPROM in less than three years.
When exposed to direct sun light the EPROM can
be erased in less than a week.

The recommended erasure procedure is to expose
the CAT27HC256 EPROM to a standard ultraviolet
light with a wavelength of 2537 Angstroms. The in-
tegrated dose for proper erasure is 15 Wsec/cm?.
The erasure time with this dosage is approximately
15 to 60 mmutes using an ultraviolet lamp with a
1200 uW/cm power rating. The EPROM should be
placed within 1 inch of the lamp tubes.

The maximum integrated dose a CAT27HC256
EPROM can be exposed to is 7258 Wsec/cm?
(one week at 1200 pW/cmz). Exposure of the device
to higher U.V. doses may cause permanent damage
and loss of functionality.



PRELIMINARY i SATALY sT CAT27HC256L

SEMICONDUCTOR, INC.

CAT27THC256L - Low Power

32,768 x 8-BIT HIGH-SPEED CMOS EPROM Preliminary
DESCRIPTION FEATURES

The CAT27HC256L is a high speed 256K Uy M Fastaccess time: 55/70/90/120 ns

erasable and electrically reprogrammable EPROM M 5V single power supply - read mode

ideally suited for high speed applications. Any byte M 32,768 words x 8-bit configuration

can be accessed in less than 55ns, making thispart W Low current requirements:

compatible with high performance microprocessor Active: 60mA max (CMOS levels)
systems by eliminating the need for speed-robbing Standby: 500p.A (CMOS levels)

wait states. The Quick Pulse algorithm reduces the _Standby: 2mA (TTL levels)

time requiredto programthis chipand ensuresmore M High speed programming: 100us/byte

reliable programming. The CAT27HC256L is used M  TTL compatible Input/Output

in applications where fast turnaround and pattern W 12.5V programming voltage .
experimentation are important requirements. The M JEDEC approved 28-pin DIP and 32-pin LCC
CAT27HC256L is available in a 28-pin dual-in-ine M  Electronic signature _ .
package with a transparent lid. This allows the user ~ M Industrial and military temp. devices available

to expose the chip to ultraviolet light to erase the bit

pattern, allowing a new pattern to be writtenintothe  p|N CONFIGURATION 32-PIN LCC
device.

~
< <

PIN CONFIGURATION 2s-PIN DIP

TOP VIEW

Vep 1 Vee

Ar2 2 A1s

A7 3 Az

As 4 As

As 5 Ag

Ay 6 A1

As 7 OE

Az 8 Ao

A 9 CE BLOCK DIAGRAM

Ao Oy

Qo Os ——>| Output Buffers l-—’DATA

O1 Os PGM :

o o _ Vemeny mai | +— Voo
CE _|cE «— Vpp

Vss O3 «— GND
OE _J|oE

Input buffers ADDRESS
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SEMICONDUCTOR, INC.

FUNCTION TABLE

Pins | CE OE Vpp Ao Ao /o
Mode (20 (22) ) (19 | (24
Read ViL ViL Vce - - Dout
Output disable ViL ViH Vee - - High Z
Stand-by VH - Vce - - High Z
Program ViL ViH Vpp - - DN
Program verify VIH ViL Vep - - Dout
Program inhibit Vi ViH Vep - - High Z
Signature MFG. ViL Vie Vce Vi VH 31H
Signature device ViL Vi Vce ViH VH 40H

NOTES ON THE FUNCTION TABLE

Logic Levels: Vi4 = TTL Logic 1 level
ViL = TTL Logic 0 level
"-" = Logic "Do not care," V|4 or ViL
Supply Voltage: Vpp = Programming / high-voltage
Vce = Read / low-voltage
VH = 12.0V 0.5V

Read: Read mode: the content of the addressed memory byte is placed on
the 1/O pins Ogp to Oy

Output Disable: Device is selected (active mode), programming is disabled and Og to
Oy output buffers are tristated (PMOS and NMOS drivers turned-off)

Standby: Device is deselected, low power dissipation

Program: Byte programming mode: logic zeros in the bit pattern driving the
Oog to O7 data input buffers are written into the respective memory cells
of the addressed byte

Program Verify: Following a programming cycle, to verify the cell contents of the memory
byte being programmed (not recommended as a normal read operation)

Program Inhibit: CE set to logic one and OE set to logic one prevents programming and
deselects the device

Signature MFG: Signature mode with all other addresses at V|, code of IC manufacturer
(Catalyst) output on I/O pins Op to O7

Signature device: Signature mode with all other addresses at VL, code of IC type output

on /O pins Oo to Oy

PIN CI%PACITANCE
C, Freq = 1.0MHz)

PARAMETER TYPICAL MAXIMUM CONDITIONS
Input pin capacitance CiN 4.0pF 6.0pF ViN = 0.0V
Output pin capacitance Cout 6.0pF 10.0pF Vour = 0.0V
Vpp supply capacitance CVpp 25.0pF Vpp = 0.0V
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SEMICONDUCTOR, INC.

ABSOLUTE MAXIMUM RATINGS

Temperature under bias Ta oo e -10°C to +85°C
Storage temperature Tstg . ..o - 65°C to +125°C
All input/output voltages (except Ag) VioVour .« . o ool - 0.5V to Vcc+0.5V
VoltageonAs -1.0Vto +14.0V
Read supply voltage Vee - oo -1.0Vto +7.0V
Program voltage Vep .. o -1.0Vto +14.0V
Power dissipation, Ta=25°C . ... .. ... ... ..., 1.0W

DC short-circuit current, outputpin -~ ..o L. 20.0mA.

Max lead solder temp., 10 seconds . ... ... ... ... ... 300°C

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

SUPPLY CURRENT CHARACTERISTICS (AC and DC) (Ta = 0°C to 70°C)

Symbol Parameter Conditions Low Power Limit
Icc Ve active current (DC) OE = qi = A/' ':;\’Z: =Vec 30mA Max
lcct (Cv'ﬁ& gcigvgp C;J(r)ﬁrlzltz) Inputs conform to Vie and Vine 60mA Max
lcc2 (\/_I%gLe?::‘tiv@ef;hr;}e“r;t) Inputs conforn} é?gA% test waveform 60mA Max
Isa1 Voo SNy urrent CE = Vike 500pA Max
IsB2 Vee st(ag;l_?f{ngurrem CE=Vn 2mA Max

DC CHARACTERISTICS <Read Operation> (Vcc = 5V + 10%, TA = 0°C to 70°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.

] Input leakage current ViN= 5.5V - - 10 HA
Lo Output leakage current Vout =5.5V - - 10 HA
Ippy Vpp leakage current Vpp =5.5V - - 10 HA
ViH Input high level TTL 20 - Vcc+0.5| V
ViL Input low level TTL -0.5 - 0.8 \
VoH Output voltage high level loH =-1.0 mA 24 - - \
VoL Output voltage low level loL =4.0 mA - - 0.40 \
ViLe Input low level CMOS -05 - 0.30 \

ViHe Input high level CMOS Vcc -0.5 - Vce +0.5| V
NOTES:

- The maximum current values are with outputs Op to O7 unloaded.
- Vce must be applied simultaneously with or before Vpp, and removed simultaneously with or after Vpp .
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AC CHARACTERISTICS <READ OPERATION>
(Temperature range: 0°C to 70°C)

Symbol Parameter | Vcct5% | 27HC256-55/5 | 27HC256-70/5 | 27HC256-90/5 | 27HC256-120/5 |Unit
Veet10% | 27HC256-55 27HC256-70 27HC256-90 | 27HC256-120
Min Max Min.  Max. Min. Max. Min. Max.
tacc Address access time - 55 - 70 - 90 - 120 ns
tce CE to output delay - 55 - 70 - 90 - 120 | ns
toe OE to output delay - 30 - 35 - 40 - 50 ns
ton* | Outputhold A, OF, CE 0 - 0 - | o - 0 - ns
tor * | OE high to out High-Z 0 30 0 35 0 40 0 50 |ns

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by
the output buffer

- Input rise and fall times (10% to 90%) = 5ns

- Input pulse levels = 0.0V 10 3.0 V

- Input and output timing reference = 0.8V and 2.0V

* These parameters are sampled and not 100% tested.

Fig. 1 AC Test Waveforms Fig. 2 Qutput Test Load
2.0V
3.0V
2.0V Device R1 400Q
0.8V Under
. Test
ooV C1 30pF
including jig
— capacitance

TIMING <Read Operation>

Address Vi ><‘ Addresses Valid A

P

CE vV, \r
Vin

} tee

OE
VIL \Er A
High-Z for oH
igh- I Valid N
Output < Ou:put >—

—  tacc
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SEMICONDUCTOR, INC.

DC CHARACTERISTICS <Programming Operation>
Ta =25°C +5°C

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

Vce Low-voltage supply - 6 6.25 6.5 \
Quick Pulse algorithm

Vee Low-voltage supply - 5.75 6.0 6.25 v
Intelligent algorithm

Vep High-voltage supply - 12.50 12.75 13.0 \
Quick Pulse algorithm '

Vpp High-voltage supply - 12.0 125 13.0 \Y
Intelligent algorithm

lccp Vcc supply current - - - 80.0 mA
Program and Verify

lpp Vpp supply current - - - 40.0 mA
Program Operation

I Input leakage current VIN = 5.25V - - 10.0 HA

Lo Output leakage current Vour =5.25V - - 10.0 HA

Vi Input Low-Level TTL - -0.50 - 0.80 \'

Vie Input Low-Level CMOS - -0.50 - 0.30 \"

VoL Output Low-Level loL = 4.0mA - - 0.40 \

Vi Input High-Level TTL - 2.0 - Vcc+0.50, V

ViHe Input High-Level CMOS - Vce-0.50 - Vcc+0.50] V

VoH Output High level loH =-1.0 mA 24 - - \

VH High-Voltage INPUT for (See notes below) 11.5 - 12.50 \"
Signature Mode(s)

NOTES:

- The maximum current values are with outputs Og to Oy unloaded.
- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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AC CHARACTERISTICS <Programming Operation>
Ta=25°C +5°C

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 2.0 - - us

toes OE set-up time - 20 - - m

tos Data set-up time - 20 - - us

tAH Address hold time - 0.0 - - us

foH Data hold time - 20 - - ps

tvps Vpp set-up time - 2.0 - - us

tves Vcce set-up time - 20 - - us

tPw CE pulse width - 95.0 100.0 105.0 us
Quick Pulse algorithm

tew CE pulse width - 0.95 1.0 105 | ms
Intelligent algorithm

torw CE overprogram pulse width - 2.85 - 785 ms
Intelligent algorithm

toFp OE high to Output High-Z - 0.0 - 130 ns

toE Data valid from OE - - - 150 ns

NOTES:

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by
the output buffer.

- Input Rise and Fall times (10% to 90%) = 20 ns.

- Input Pulse Levels = 0.0V to 3.0V.

- Input and Output Timing Reference = 0.80V and 2.0V.

- topr is sampled and not 100% tested.

When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to suppress
spurious voltage transients which can damage the part.

2-34



PRELIMINARY I““""" "m CATALYST CAT27HC256L

SEMICONDUCTOR, INC.

TIMING <Programming Operation>

«—— Program L Verify
ViH /1
/ 1/
Address >< Address N
N //
ViL
tas
s _ \ High-z Y
Data — Datainput { Data output
}t N
tps DH — torp
Vep LS &
5V
typs
- 7
A\ \L /
tOES tOE
e I
OE Yy
Vi topw — N K (//
6.25/6V(1)
Vee
5V
tyes

(1) Note: Ve = 6.25V £0.25V for Quick Pulse algorithm, .
6.00V £0.25V for Intelligent Programming algorithm
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Fig. 4 INTELLIGENT ALGORITHM

I ADDR = FIRST LOCATION W

|
Vce =6.0V
Vpp =12.5V

X=0

| PROGRAM 1 mSEC PULSE

INCREMENT X

NO

YES

PROGRAM 1 PULSE OF
3X mSEC DURATION

INCREMENT

ADDRESS LAST ADDRESS?

Vee = Vpp = 5.0V

COMPARE
ALL BYTES
TO ORIGINAL
DATA

FAIL ™ pevICE

FAILED

DEVICE PASSED
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Fig. 5 QUICK PULSE ALGORITHM

I ADDR = FIRST LOCATION

|
Vce = 6.25V
Vpp = 12.75V

X=0

| PROGRAM 100 uSEC PULSE

INCREMENT X

NO

INCREMENT

ADDRESS LAST ADDRESS?

Vce = Vpp = 5.0V

COMPARE

ALL BYTES
TO ORIGINAL
DATA

FAIL DEVICE

FAILED

PASS

DEVICE PASSED
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READ OPERATION AND
STANDBY MODES

Memory access for reading an address location is
controlled by CE and OE. Chip enable CE is used
independently of all other input signals as the
primary device selection. Inthe logic zero state (TTL
level Vi), CE powers up all inputs and enables in-
ternal_circuitry. In the logic one state (CMOS level
ViHc) CE places the device in standby mode, all DC
paths to ground are shut-off, and the power dissipa-
tion is reduced to a minimum. A logic one on Out-
put Enable OE disables the output buffers and
places the output pads in a high impedance state.
Assuming that the address lines Ag to As4 have
been stable for a time equal to Tacc - ToE, the out-
put data is available after a delay of Toe from the
falling edge of OE.

SIGNATURE MODE

The Signature Mode allows one to identify the IC
manufacturer and the type of the part. This mode is
entered as a regular Read Mode by driving low the
CE and OE inputs, and in addition driving the
input address bit Ag to high-voltage VH level with all
other address lines at VL.

A ViLon Ap with all other addresses at V), gives the
binary code of the IC manufacturer on outputs Og
to O7.

CATALYST Code:
00110001 (31H)

A ViH on Ap with all other addresses at Vi, gives
the binary code of the device type on outputs Op to
O7.

27HC256 / 27HC256L Code:
01000000 (40H)

PROGRAMMING MODE

After a proper erasure operation, all bits of the
EPROM are in the logic one state. The device is
programmed by selectively writing logic zeros into
the desired bit locations. The programming mode is
entered by raising CE and OE to a high level and
bringing the low voltage supply pin (Vcc), followed
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by the high voltage supply pin (Vpp), to their respec-
tive programming levels.

After the address inputs Ao to At4 and data in-
puts Op to Oz are stabilized, CE is switched from
the logic one to logic zero state to perform the
programming. The particular memory cells of the
addressed byte, corresponding to the 0’s of the input
data bits, are then programmed.

A Program Verify cycle is performed after each byte
is programmed to ensure that the zero bits have
been correctly written. The byte verification cycle is
initiated by keeping CE at ViH and switching OE from
ViH to Vi, while all other pin voltages remain un-
changed. In most cases a single 100-microsecond
programming cycle is sufficient to set a memory cell
in the logic zero state. The Quick Pulse algorithm is
recommended as the preferred device program-
ming operation. The CAT27HC256 is also com-
patible with "Intelligent Programming.”

The flow charts for both the algorithms are given in
Fig.4 and Fig.5.

U.V. ERASURE OPERATION FOR
CERDIP EPROMS

Direct exposure to fluorescent lamps such as those
used in room light fixtures, can erase the
CAT27HC256 EPROM in less than three years.
When exposed to direct sun light the EPROM can
be erased in less than a week.

The recommended erasure procedure is to expose
the CAT27HC256 EPROM to a standard ultraviolet
light with a wavelength of 2537 Angstroms. The in-
tegrated dose for proper erasure is 15 Wsec/em?.
The erasure time with this dosage is approximately
15 to 60 mlnutes using an ultraviolet lamp with a
1200 uW/cm power rating. The EPROM should be
placed within 1 inch of the lamp tubes.

The maximum integrated dose a CAT27H0256
EPROM can be exposed to is 7258 Wsec/cm?
(one week at 1200 uW/cm ). Exposure of the device
to higher U.V. doses may cause permanent damage
and loss of functionality.
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SEMICONDUCTOR, INC. [INDUSTRIAL]

CAT27HC256I - Industrial Temperature
32,768 x 8-BIT HIGH-SPEED CMOS EPROM Preliminary

DESCRIPTION FEATURES

The CAT27HC2561 is a high speed 256K Uy M Fastaccesstime: 55/70/90/120ns

erasable and electrically reprogrammable EPROM : fgws:::?:snﬁ?::;if::gr):t;ead mode

ideally suited for high speed applications. Any byte . :

can be accessed in less than 55ns making this part Active: 80mA max (CMOS levels)
compatible with high performance microprocessor _Standby: TmA max (CMOS levels)
systems by eliminating the need for speed-robbing High speed programming: 100p.s/byte

wait states. The Quick Pulse algorithm reduces the glgslo;g;:laﬂen:?n%uyggg:t

time required to program this chip and ensures more : ) .
reliable programming. The CAT27HC256I is used JEDEC approved 28-pin DIP and 32-pin LCC
in applications where fast turnaround and pattern Electronic signature

experimentation are important requirements. The

CAT27HC256l is available in a 28-pin dual-in-line

package with a transparent lid. This allows the user

to expose the chip to ultraviolet lightto erase the bit  PIN CONFIGURATION 32-PIN LCC

pattern, allowing a new pattern to be written into the
device.

00
z>

~ S8
<<>

PIN CONFIGURATION 28-PIN DIP

TOP VIEW
Ver 1 Vee
A2 2 Ave
A7 3 A
As 4 As
As 5 As
A4 6 Ast
~ B o BLOCK DIAGRAM
Aq 9 CE
Ao oy ——-| Output Buffers ]o—»DATA
% Os PGM Memory matrix | . veo
04 Os ‘C—E lcE 32,768 x 8-bit « Vpp
02 04 — «— GND
Vss Os OE _,|0OE

Input buffers ADDRESS
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FUNCTION TABLE

Pins | CE OE Vep Ao Ag 1o
Mode (20) (22) (1) (10 | (4
Read ViL ViL Vce - - Dout
Output disable ViL ViH Vee - - High-Z
Standby VIH - Vce - - High-Z
Program ViL VH Vep - - Din
Program verify ViH Vi Vep - - Dour
Program inhibit VIH ViH Vpp - - High-Z
Signature MFG. ViL ViL Vee ViL VH 31H
Signature device Vi ViL Vee ViH VH 40H

NOTES ON THE FUNCTION TABLE

Logic Levels: ViH = TTL Logic 1 level
ViL = TTL Logic O level
"-" = Logic "Do not care," ViH or VIL
Supply Voltage: Vpp = Programming / high-voltage
Vcc = Read / low-voltage
VH = 12.0V 0.5V

Read: Read mode: the content of the addressed memory byte is placed on
the 1/O pins Og to O7

Output Disable: Device is selected (active mode), programming is disabled and Op to
Oy7 output buffers are tristated (PMOS and NMOS drivers turned-off)

Standby: Device is deselected, low power dissipation

Program: Byte programming mode: logic zeros in the bit pattern driving the
Oo to Oy data input buffers are written into the respective memory cells
of the addressed byte

Program Verify: Following a programming cycle, to verify the cell contents of the memory
byte being programmed (not recommended as a normal read operation)

Program Inhibit: CE set to logic one and OE set to logic one prevents programming and
deselects the device

Signature MFG: Signature mode with all other addresses at V|, code of IC manufacturer
(Catalyst) output on /O pins Og to Oy

Signature device: Signature mode with all other addresses at V), code of IC type output

on I/O pins Og to O7

PIN CQPACITANCE
5°C, Freq = 1.0MHz)

PARAMETER TYPICAL MAXIMUM ONDI

Input pin capacitance CiN 4.0pF 6.0pF ViN = 0.0V
Output pin capacitance Cout 6.0pF 10.0pF Vour = 0.0V
Vpp supply capacitance CVpp 25.0pF Vpp = 0.0V
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ABSOLUTE MAXIMUM RATINGS
Temperatureunderbias . . . . . . ... ... ... -65°C to +135°C
Storagetemperature . . . . ... ... e e - 65°C to +135°C
Allinput/output voltages (exceptAg) . . . . . . . . . Lo - 0.5V to Vcc+0.5V
VoltageonAg . . . . . . . . e -1.0Vio +140V
Readsupplyvoltage . . . . .. .. ... ... .. ... -1.0Vto+7.0V
Programvoltage . . . . . . . .. ... -1.0Vto +140V
Powerdissipation, Ta=25°C . . . ... ... ... ...t 1.0W
DC short-circuit current,outputpin - . . . . . . . ... ... 20.0mA
Max lead solder temp., 108€conds . . . . . . . . . .ttt 300°C

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

SUPPLY CURRENT CHARACTERISTICS (AC and DC)
(TA = Industrial -40°C to 85°C)

Symbol Parameter Conditions Standard Limit
lec Ve active current (DC) OE - % =at \pe=Vee 55mA Max.
lcci (C\{\ﬁg gcitri]vgD C%ﬁr}lltz) Inputs conform to Vic and Vikc 80mA Max.
lcc2 (V-I%S;L%gtz)efghrﬂrar;t) Inputs oonform( 'g?gl.\?) test waveform 80mA Max.
IsB1 Vee 7@%@ ig;;rrent CE =Vic 45mA Max.
Isg2 Voo stEY surrent CE=Vm 45mA Max.

DC CHARACTERISTICS <Read Operation>
(VCC = 5V + 10%, TA = Industrial -40°C to 85°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.

It Input leakage current VIN= 5.5V - - 10 HA
ILo Output leakage current Vout =5.5V - - 10 HA
Ipp1 Vep leakage current Vpp =5.5V - - 10 HA
VIH Input high level TTL 2.0 - Vec+0.5| V
ViL Input low level TTL -0.5 - 0.8 \"
VoH Output voltage high level loH =-1.0 mA 24 - - \
VoL Output voltage low level loL=4.0mA - - 0.40 \'%
Vie Input low level CMOS -0.5 - 0.30 Vv
ViHe Input high level CMOS Vce -0.5 - Vec +0.5| V

NOTES:

- The maximum current values are with outputs Op to O7 unloaded.
- Vec must be applied simultaneously or before Vpp and removed simultaneously or after Vpp .
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AC CHARACTERISTICS <READ OPERATION>
(Temperature range: Industrial -40°C to 85°C)

CATALYST

SEMICONDUCTOR, INC.

Symbol Parameter | Vcct5% | 27HC256-55/5 | 27HC256-70/5 | 27HC256-90/5 | 27HC256-120/5 |Unit
Veet10% NOTE 1 27HC256-70 27HC256-90 | 27HC256-120
Min. Max. Min.  Max. Min. Max. Min. Max.
tacc Address access time - 55 - 70 - 90 - 120 ns
tce CE to output delay - 55 - 70 - 90 - 120 | ns
toe OE to output delay - 30 - 35 - 40 - 50 ns
ton* | Outputhold A, OF, CE 0 - 0 - 0 - 0 - ns
tor * | OE high to out High-Z 0 30 0 35 0 40 0 50 |ns

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by

the output buffer

- Input rise and fall times (10% to 90%) = 5ns
- Input pulse levels = 0.0V to 3.0V

- Input and output timing reference = 0.8V and 2.0V

* These parameters are sampled and not 100% tested.
NOTE 1. The 55ns version is not currently available in military, low power or Vcc = £10%

Fig. 1 AC Test Waveforms

Fig. 2 Output Test Load

2.0V
3.0V
2.0V Device R1 400Q
0.8V Under
: Test
oo C1 30pF
including jig
— capacitance
TIMING <Read Operation>
Vi
Address A ><‘ Addresses Valid \><
_ Viy
CE Vi xr e
— Viu e tee
OE
v, \lf— A
High-Z foe L vtufx)H . N
al
OmpUt <‘ Output L /7>_
f—— taAcc ———
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DC CHARACTERISTICS <Programming Operation>
(Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
Vce Low-voltage supply - 6 6.25 6.5 \

Quick Pulse algorithm

Vee Low-voltage supply - 5.75 6.0 6.25 \%
Intelligent algorithm
Vpp High-voltage supply - 12.50 12.75 13.0 \

Quick Pulse algorithm

Vep High-voltage supply - 12.0 125 13.0 %
Intelligent algorithm

lccp Vee supply current - - - 45.0 mA
Program and Verify

lpp Vpp supply current - - - 40.0 mA
Program Operation

L Input leakage current ViN = 5.25V - - 10.0 pA

Lo Output leakage current Vour =5.25V - - 10.0 pA

ViL Input Low-Level TTL - -0.50 - 0.80 \"

Vi,e Input Low-Level CMOS - -0.50 - 0.30 \

VoL Output Low-Level loL = 4.0mA - - 0.40 \

VH Input High-Level TTL - 20 - Vcc+0.50[ V

ViHe Input High-Level CMOS - Vee-0.50 - Vcc+0.50] V

VoH Output High level loH =-1.0mA 24 - - \

VH High-Voltage INPUT for (See notes below) 11.5 - 12.50 v
Signature Mode(s)

NOTES:

- The maximum current values are with outputs Og to O7 unloaded.
- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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AC CHARACTERISTICS <Programming Operation>
(Ta = 25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 2.0 - - us

toes OE set-up time - 20 - - s

tos Data set-up time - 20 - - us

taH Address hold time - 0.0 - - us

toH Data hold time - . 20 - - us

tvps Vpp set-up time - 2.0 - - us

tves Vcc set-up time - 2.0 - - us

tow CE pulse width - 950 | 1000 | 1050 | ps
Quick Pulse algorithm

tow CE pulse width - 0.95 1.0 105 | ms
Intelligent algorithm

torw CE overprogram pulse width - 2.85 - 785 ms
Intelligent algorithm

torp OE high to Output High-Z - 0.0 - 130 ns

toe Data valid from OE - - - 150 ns

NOTES:

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by the
output buffer.

- Input Rise and Fall times (10% to 90%) = 20ns.

- Input Pulse Levels = 0.0V to 3.0V.

- Input and Output Timing Reference = 0.80V and 2.0V.

- topr is sampled and not 100% tested.

When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to suppress
spurious voltage transients which can damage the part.
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TIMING <Programming Operation>

l—— Program L Verify
VIH //
/ /|
Address >< Address N
\ //
Vi
tas I tAH
4 ] N High-Z 4
Data —{\ Data input }} { Data output
l—sl t
tps DH — torp
v
Vep PP/‘ “
5V
typs
CE —= / /!
Vie \ /
toes toe
— v w e '
OE { Yy
Vi topw — — K ///
6.25/6V(1)
Vee
5V
tycs

(1) Note: Vcc = 6.25V +0.25V for Quick Pulse algorithm .
6.00V +0.25V for Intelligent Programming algorithm
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Fig.4 INTELLIGENT ALGORITHM

| ADDR = FIRST LOCATION

|
Vee = 6.0V
Vpp = 12.5V

X=0

INCREMENT
ADDRESS

| PROGRAM 1 mSEC PULSE

INCREMENT X

PROGRAM 1 PULSE OF
3X mSEC DURATION

LAST ADDRESS?

Vee = Vpp = 5.0V

COMPARE
ALL BYTES

TO ORIGINAL
DATA

DEVICE PASSED

FAIL

NO

YES

DEVICE
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Fig. 5 QUICK PULSE ALGORITHM

| ADDR = FIRST LOCATION

[
Vee = 6.25V
Vpp = 12.75V

X=0

I PROGRAM 100 uSEC PULSE

INCREMENT X

NO

INCREMENT

ADDRESS LAST ADDRESS?

Vee = Vpp = 5.0V
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ALL BYTES
TO ORIGINAL
DATA

FAIL DEVICE

FAILED

PASS

DEVICE PASSED
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READ OPERATION AND
STANDBY MODES

Memory access for reading an address location is
controlled by CE and OE. Chip enable CE is used
independently of all other input signals as the
primary device selection. Inthe logic zero state (TTL
level Vi), CE powers up all inputs and enables in-
ternal circuitry. In the logic one state (CMOS level
ViHc) CE places the device in standby mode, all DC
paths to ground are shut-off, and the power dissipa-
tion is reduced to a minimum. A logic one on Out-
put Enable OE disables the output buffers and
places the output pads in a high impedance state.
Assuming that the address lines Ag to A4 have
been stable for a time equal to Tacc - ToE, the out-
put data is available after a delay of Tog from the
falling edge of OE.

SIGNATURE MODE

The Signature Mode allows one to identify the IC
manufacturer and the type of the part. This mode is
entered as a regular Read Mode by driving low the
CE and OE inputs, and in addition driving the
input address bit Ag to high-voitage VH ievei with aii
other address lines at VL.

A ViLon Ag with all other addresses at V|, gives the
binary code of the IC manufacturer on outputs Og
to O7.

CATALYST Code:
00110001 (31H)

A Vi on Ag with all other addresses at Vi, gives
the binary code of the device type on outputs Og to
0.

27HC256 / 27HC256L Code:
01000000 (40H)

PROGRAMMING MODE

After a proper erasure operation, ali biis of the
EPROM are in the logic one state. The device is
programmed by selectively writing logic zeros into
the desired bit locations. The programming mode is
entered by raising CE and OE to a high level and
bringing the low voltage supply pin (Vcc), followed
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by the high voltage supply pin (Vpp), to their respec-
tive programming levels.

After the address inputs Ao to A4 and data in-
puts Op to O7 are stabilized, CE is switched from
the logic one to logic zero state to perform the
programming. The particular memory cells of the
addressed byte, corresponding to the 0’s of the input
data bits, are then programmed.

A Program Verify cycle is performed after each byte
is programmed to ensure that the zero bits have
been correctly written. The byte verification cycle is
initiated by keeping CE at Vi4 and switching OE from
VIH to Vi, while all other pin voltages remain un-
changed. In most cases a single 100-microsecond
programming cycle is sufficient to set a memory cell
in the logic zero state. The Quick Pulse algorithm is
recommended as the preferred device program-
ming operation. The CAT27HC256I is also com-
patible with "Intelligent Programming.”

The flow charts for both the algorithms are given in
Fig.4 and Fig.5.

U.V. ERASURE OPERATION FOR
CERDIP EPROMS

Direct exposure to fluorescent lamps such as those
used in room light fixtures, can erase the
CAT27HC2561 EPROM in less than three years.
When exposed to direct sunlightthe EPROM can be
erased in less than a week.

The recommended erasure procedure is to expose
the CAT27HC2561 EPROM to a standard ultraviolet
light with a wavelength of 2537 Angstroms. The in-
tegrated dose for proper erasure is 15 Wsec/cm?.
The erasure time with this dosage is approximately
15 to 60 mlnutes using an ultraviolet lamp with a
1200 uW/cm power rating. The EPROM should be
placed within 1 inch of the lamp tubes.

The maximum integratied dose a CAT27HC256]
EPROM can be exposed to is 7258 Wsec/cm?
(one week at 1200 uW/cm ). Exposure of the device
to higher U.V. doses may cause permanent damage
and loss of functionality.
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CAT27HC256LI - Low Power Industrial Temperature
32,768 x 8-BIT HIGH-SPEED CMOS EPROM Preliminary

DESCRIPTION FEATURES

The CAT27HC256LI is a high speed 256K Uy M Fastaccesstime:55/70/90/120ns

erasable and electrically reprogrammable EPROM : f:)/wsclz:?r‘znrﬁgssif:r?gxt;'read mode

ideally suited for high speed applications. Any byte . :

can be accessed in less than 55ns making this part Active: 80mA max (CMOS levels)
compatible with high performance microprocessor . Standby: 1mA max ((?MOS levels)
systems by eliminating the need for speed-robbing High speed programming: 100ps/byte

wait states. The Quick Pulse algorithm reduces the g&;\c/?:f;'aﬂen:?nzuggtl:gzt

time required to program this chip and ensures more : - .
reliable programming. The CAT27HC256L1 is used JEDEC approved 28-pin DIP and 32-pin LCC
in applications where fast turnaround and pattern Electronic signature

experimentation are important requirements. The

CAT27HC256LI is available in a 28-pin dual-in-line

package with a transparent lid. This allows the user

to expose the chip to ultraviolet light to erase the bit ~ PIN CONFIGURATION 32-PIN LCC

pattern, allowing a new pattern to be written into the
device.

o 8
z>

~ 8
<< >

PIN CONFIGURATION 2s-PIN DIP

TOP VIEW

BLOCK DIAGRAM

—>| Output Buffers |-—>DATA

Memory matrix Vv
. <+— VCC
ﬁ lee 32,7 x 8-bit «— Vpp

. Dooog <«— GND
OF _.|oE
Input buffers ADDRESS
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[LOW POWER INDUSTRIAL]

FUNCTION TABLE

R ST ST

SEMICONDUCTOR, INC.

Pins CE OE Vep Ao Ag 110
Mode (20) (22) (1 (10 | (24)
Read ViL Vi Vee - - Dout
Output disable ViL ViH Vce - - High-Z
Standby VIH - Vee - - High-Z
Program ViL VIH Vep - - Din
Program verify ViH Vi Vpp - - Dourt
Program inhibit ViH ViH Vep - - High-Z
Signature MFG. ViL ViL Vee ViL VH 31H
Signature device Vi ViL Vee ViH VH 40H

NOTES ON THE FUNCTION TABLE

Logic Levels:
Supply Voltage:

Read:

Qutput Disable:
Standby:
Program:
Program Verify:
Program Inhibit:
Signature MFG:

Signature device:

PIN CAPACITANCE

ViH = TTL Logic 1 level

ViL = TTL Logic 0 level

"-" = Logic "Do not care," ViH or ViL

Vpp = Programming / high-voltage

Vcc = Read / low-voltage

Vu =12.0V £0.5V

Read mode: the content of the addressed memory byte is placed on

the 1/0 pins Og to O7

Device is selected (active mode), programming is disabled and Oop to
O7 output buffers are tristated (PMOS and NMOS drivers turned-off)
Device is deselected, low power dissipation

Byte programming mode: logic zeros in the bit pattern driving the

Oop to O7 data input buffers are written into the respective memory cells
of the addressed byte

Following a programming cycle, to verify the cell contents of the memory
byte being programmed _(not recommended as a normal read operation)
CE set to logic one and OE set to logic one prevents programming and
deselects the device

Signature mode with all other addresses at V), code of IC manufacturer
(Catalyst) output on /O pins Og to O7

Signature mode with all other addresses at V), code of IC type output
on I/0 pins Op to O7

(Ta = 25°C, Freq = 1.0MHz)

PARAMETER TYPICAL MAXIMUM CONDITION
Input pin capacitance CiN 4.0pF 6.0pF VIN = 0.0V
Output pin capacitance Cout 6.0pF 10.0pF Vour = 0.0V
Vpp supply capacitance CVpp 25.0pF Vpp = 0.0V
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ABSOLUTE MAXIMUM RATINGS

Temperatureunderbias . . . . . ... .. ... ... ... -65°C to +135°C
Storagetemperature . . . . . ... e e e e e -65°C to +135°C
Allinput/output voltages (exceptAg) . . . . . : . . . i - 0.5V to Vce+0.5V
Voltage onAs . . . . . . i i e e e -1.0Vto +140V
Readsupplyvoltage . . .. ... ... ... ... ... ... ......... -1.0Vto +7.0V
Programvoltage . . . . . . . . ... .. -1.0Vto+140V
Powerdissipation, Ta=25°C . ... ... ... ....uuuuuuiioo... 10W

DC short-circuitcurrent,outputpin - . . . . . .. ... oL 20.0mA

Max lead solder temp.,10seconds . . . . ... ... ... ... 300°C

(Voltages with respect to ground)

“Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

SUPPLY CURRENT CHARACTERISTICS (AC and DC)
(TA = Industrial -40°C to 85°C)

Symbol Parameter Conditions Low Power | Limit
lcc Ve active current (DC) OE = EA‘E) = X‘ "4--__“(;’: =Vee 40mA Max
lcci (CVMcg gcﬂvg@ c%ﬁﬂz) Inputs conform to Vic and Vixe 80mA Max
lccz (\chrcLs?gti(\g1c(t)1hrlll'ﬁg; Inputs conforn; é?gA% test waveform 80mA Max
IsB1 Vee s(ggg purrent CE = Vine 1mA Max
Iss2 Vee s%‘{‘?f%‘;”“"‘ CE=VH 3mA Max

DC CHARACTERISTICS <Read Operation>
(VCC = 5V  10%, TA = Industrial -40°C to 85°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.
Iui Input leakage current ViN= 5.5V - - 10 HA
Lo Output leakage current Vout =5.5V - - 10 HA
IPP1 Vep leakage current Vpp =5.5V - - 10 HA
ViH Input high level TTL 20 - Vec+05| V
Vi Input low level TTL -0.5 - 0.8 \
VoH Output voltage high level loH =-1.0 mA 24 - - \
VoL Output voltage low level loL=4.0mA - - 0.40 \
ViLe Input low level CMOS -0.5 - 0.30 \
ViHe Input high level CMOS Vee -0.5 - Vec +0.5| V
NOTES:

- The maximum current values are with outputs Op to O7 unloaded.
- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp .
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AC CHARACTERISTICS <READ OPERATION>
(Temperature range: Industrial -40°C to 85°C)

CATALYST

SEMICONDUCTOR, INC.

Symbol Parameter Vect5% | 27HC256-55/5 | 27HC256-70/5 | 27HC256-90/5 | 27HC256-120/5 |Unit
Vect10% NOTE 1 27HC256-70 | 27HC256-90 | 27HC256-120
Min. Max. Min.  Max. Min. Max. Min. Max.
tacc Address access time - 55 - 70 - 90 - 120 ns
tce CE to output delay - 55 - 70 - 90 - 120 | ns
toe OE to output delay - 30 - 35 - 40 - 50 |ns
tod* | Outputhold A, OE, CE 0 - 0 - 0 - 0 - ns
tor * | OE high to out High-Z 0 30 0 3 | 0 40 0 50 |ns

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by

the output buffer

- Input rise and fall times (10% to 90%) = 5ns

- Input pulse levels = 0.0V to 3.0V

- Input and output timing reference = 0.8V and 2.0V

* These parameters are sampled and not 100% tested.
NOTE 1. The 55ns version is not currently available in military, low power or Vcc = £10%

Fig. 1 AC Test Waveforms

Fig. 2 Output Test Load

2.0V
3.0V
2.0V Device R1 400Q
0.8V Under
. Test
0.0V T G 300F
|nc|ud|ng jig
~— capacitance
TIMING <Read Operation>
Vin
Address A ><‘ Addresses Valid \><
\VJ
- ViH
CE Vi ‘x‘( e
—_ VIH , tce
OE
v, \[; A
t — t le—
High-Z O Xk Y
OUtPUt Nl Output D //;>—‘
—— tacc ——
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DC CHARACTERISTICS <Programming Operation>
(Ta=25°C +5°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
Vee Low-voltage supply - 6 6.25 6.5 \
Quick Pulse algorithm
Vee Low-voltage supply - 5.75 6.0 6.25 v
Intelligent algorithm
Vep High-voltage supply - 12.50 12.75 13.0 Vv
Quick Pulse algorithm
Vpp High-voltage supply - 12.0 125 13.0 v
Intelligent algorithm
lccp Vce supply current - - - 80.0 mA
Program and Verify
lpp Vpp supply current - - - 40.0 mA
Program Operation
I Input leakage current ViN = 5.25V - - 10.0 HA
Lo Output leakage current Vourt = 5.25V - - 10.0 pA
ViL Input Low-Level TTL - -0.50 - 0.80 \
Vie Input Low-Level CMOS - -0.50 - 0.30 \"
VoL Output Low-Level loL = 4.0mA - - 0.40 \
ViH Input High-Level TTL - 20 - Vcc+0.50[ V
ViHe Input High-Level CMOS - Vce-0.50 - Vce+0.50( V
VoH Output High level loH = -1.0mA 24 - - \
VH High-Voltage INPUT for (See notes below) 115 - 12.50 \
Signature Mode(s)
NOTES:

- The maximum current values are with outputs Og to O7 unloaded.

- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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AC CHARACTERISTICS <Programm|ng Operation>
(TA =25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 2.0 - - us

toes OE set-up time - 20 . - ps

tos Data set-up time - 20 - - | us

tAH Address hold time - 0.0 - - us

toH Data hold time - 20 - - us

tvrs Vpp set-up time - 2.0 - - us

tves Vcc set-up time - 20 - - ps

trw CE pulse width - 950 | 1000 | 105.0 | ps
Quick Pulse algorithm

tpw CE pulse width - 0.95 1.0 105 | ms
Intelligent algorithm

torw CE overprogram pulse width - 2.85 - 78.5 ms
Intelligent algorithm

torp ©OE high to Output High-Z - 0.0 - 130 ns

toe Data valid from OE - - - 150 ns

NOTES:

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by the
output buffer.

- Input Rise and Fall times (10% to 90%) = 20ns.

- Input Pulse Levels = 0.0V to 3.0V.

- Input and Output Timing Reference = 0.80V and 2.0V.

- topr is sampled and not 100% tested.

When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to suppress
spurious voltage transients which can damage the part.
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TIMING <Programming Operation>

.« Program . Verif
Vin ”y
y //
Address >< Address N
N /]
Vi
tas tAH
2 - \ High-z Y
Data —| Datainput ) { Data output
N y
l— t
tps DH — torp
Vi /1
PP //
Vep ¢
5V
tvps
CE _"'E___\ /L
Vi \ / t
oes | top
vy w e
OE Yy
Vi lopw = f— X ,//
6.25/6V(1)
Vec
5V
tves
(1) Note: Vcc = 6.25V +0.25V for Quick Pulse algorithm .
6.00V £0.25V for Intelligent Programming algorithm
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Fig. 4 INTELLIGENT ALGORITHM

| ADDR = FIRST LOCATION

T
Vce = 6.0V
Vpp = 12.5V

INCREMENT
ADDRESS

@

| PROGRAM 1 mSEC PULSE

INCREMENT X

NO

YES

PROGRAM 1 PULSE OF
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LAST ADDRESS?
YES

Vece = Vpp = 5.0V
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FAIL

DEVICE
FAILED

ALL BYTES
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DATA

DEVICE PASSED
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Fig. 5 QUICK PULSE ALGORITHM

| ADDR-FIRSTLOCATION |

[
Vce = 6.25V
Vpp = 12.75V

X=0

I PROGRAM 100 uSEC PULSE

INCREMENT X NO

INCREMENT

ADDRESS LAST ADDRESS?
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COMPARE
ALL BYTES
TO ORIGINAL
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DEVICE PASSED
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READ OPERATION AND
STANDBY MODES

Memory access for reading an address location is
controlled by CE and OE. Chip enable CE is used
independently of all other input signals as the
primary device selection. Inthe logic zero state (TTL
level Vi), CE powers up all inputs and enables in-
ternal_circuitry. In the logic one state (CMOS level
ViHc) CE places the device in standby mode, all DC
paths to ground are shut-off, and the power dissipa-
tion is reduced to a minimum. A logic one on Out-
put Enable OE disables the output buffers and
places the output pads in a high impedance state.
Assuming that the address lines Ag to A4 have
been stable for a time equal to Tacc - ToE, the out-
put data is available after a delay of ToE from the
falling edge of OE.

SIGNATURE MODE

The Signature Mode allows one to identify the IC
manufacturer and the type of the part. This mode is
entered as a regular Read Mode by driving low the
CE and OE inputs, and in addition driving the
input address bit Ag to high-voltage VH level with all
other address lines at V..

A ViL on Ag with all other addresses at Vi, gives
the binary code of the IC manufacturer on outputs
Oo to O7.

CATALYST Code:
00110001 (31H)

A ViH on Ao with all other addresses at Vi, gives
the binary code of the device type on outputs Og to
O7.

27HC256 / 27HC256L Code:
01000000 (40H)

PROGRAMMING MODE

After a proper erasure operation, all bits of the
EPROM are in the logic one state. The device is
programmed by selectively writing logic zeros into
the desired bit locations. The programming mode is
entered by raising CE and OE to a high level and
bringing the low voltage supply pin (Vcc), followed
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by the high voltage supply pin (Vpp), to their respec-
tive programming levels.

After the address inputs Ao to A4 and data in-
puts Op to O7 are stabilized, CE is switched from
the logic one to logic zero state to perform the
programming. The particular memory cells of the
addressed byte, corresponding to the 0’s of the input
data bits, are then programmed.

A Program Verify cycle is performed after each byte
is programmed to ensure that the zero bits have
been correctly written. The byte verification cycle is
initiated by keeping CE at ViH and switching OE from
VIH to Vi, while all other pin voltages remain un-
changed. In most cases a single 100-microsecond
programming cycle is sufficient to set a memory cell
in the logic zero state. The Quick Pulse algorithm is
recommended as the preferred device program-
ming operation. The CAT27HC256L1 is also com-
patible with "Intelligent Programming.”

The flow charts for both the algorithms are given in
Fig.4 and Fig.5.

U.V. ERASURE OPERATION FOR
CERDIP EPROMS

Direct exposure to fluorescent lamps such as those
used in room light fixtures, can erase the
CAT27HC256L1 EPROM in less than three years.
When exposed to direct sunlightthe EPROM can be
erased in less than a week.

The recommended erasure procedure is to expose
the CAT27HC256L1 EPROM to a standard
ultraviolet light with a wavelength of 2537
Angstroms. The integrated dose for proper erasure
is 15 Wsec/cm?. The erasure time with this dosage
is approximately 15 to 60 minutes using an
ultraviolet lamp with a 1200 },LW/sz power rating.
The EPROM should be placed within 1 inch of the
lamp tubes.

The maximum integrated dose a CAT27HC256LI
EPROM can be exposed to is 7258 Wsec/cm?
(one week at 1200 uW/cmz). Exposure of the device
to higher U.V. doses may cause permanent damage
and loss of functionality.
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CAT27HC256M - Military Temperature
32,768 x 8-BIT HIGH-SPEED CMOS EPROM Preliminary

DESCRIPTION FEATURES

The CAT27HC256M is a high speed 256K Uy M Fastaccess time: 70/90/120ns

erasable and electrically reprogrammable EPROM : ﬁzwsé:?rlgng‘::’:l:ifzgz'xt;_read mode

ideally suited for high speed applications. Any byte bl :

can be accessed in less than 70ns making this part Active: S.OmA max (CMOS levels)
compatible with high performance microprocessor _ Standby: 1mA max (CMOS levels)
systems by eliminating the need for speed-robbing High speed programming: 100ps/byte

wait states. The Quick Pulse algorithm reduces the Elé \C/o;:gga:lat:rl]e n:?n‘;“ggtl:g:t

time required to program this chip and ensures more y . .
reliable programming. The CAT27HC256M is used JEDEC approved 28-pin DIP and 32-pin LCC
in applications where fast turnaround and pattern Electronic signature

experimentation are important requirements. The

CAT27HC256LMis available in a 28-pin dual-in-line

package with a transparent lid. This allows the user

to expose the chip to ultraviolet light to erase the bit  PIN CONFIGURATION 32-PIN LCC

pattern, allowing a new pattern to be written into the
device.

2
PIN CONFIGURATION 28-PIN DIP ;
TOP VIEW 2
2
Vep 1 Vee g
A2 2 Ats 21
A a3 Ars 141516171819 20
As 4 As - e
s B s ho 9922898
As 6 At
As 7 OE
Ao 8 A BLOCK DIAGRAM
10
At 9 CE
Ao 0 r~| Output Buffers lﬂ—»DATA
O Os PGM Memory matrix | . vy
O Os ﬁ lee 32,76 x 8-bit — VPP
5 e
Vss Os OE _|OE
Input buffers ADDRESS
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FUNCTION TABLE
Pins CE OE Vep Ao Ag o)

Mode (20) (22) D) (100 | (24)
Read ViL Vi Vce - - Dout
Output disable ViL VIH Vce - - High-Z
Standby ViH - Vee - - High-Z
Program ViL VH Vpp - - Din
Program verify ViH ViL Vpp - - Dout
Program inhibit ViH ViH Vep - - High-Z
Signature MFG. ViL Vi Vce ViL VH 31H
Signature device ViL ViL Vee ViH VH 40H

NOTES ON THE FUNCTION TABLE

Logic Levels: ViH = TTL Logic 1 level

ViL = TTL Logic 0 level

"-" = Logic "Do not care," ViH or V|L
Supply Voltage: Vpp = Programming / high-voltage

Vcc = Read / low-voltage
VH = 12.0V £0.5V

Read: Read mode: the content of the addressed memory byte is placed on
the 1/O pins Op to Oy

Output Disable: Device is selected (active mode), programming is disabled and Og to
Oz output buffers are tristated (PMOS and NMOS drivers turned-off)

Standby: Device is deselected, low power dissipation

Program: Byte programming mode: logic zeros in the bit pattern driving the
Oo to O7 data input buffers are written into the respective memory cells
of the addressed byte

Program Verify: Following a programming cycle, to verify the cell contents of the memory
byte being programmed (not recommended as a normal read operation)

Program Inhibit: CE set to logic one and OE set to logic one prevents programming and
deselects the device

Signature MFG: Signature mode with all other addresses at V., code of IC manufacturer
(Catalyst) output on IO pins Op to O7

Signature device: Signature mode with all other addresses at V|, code of IC type output

on 1/0 pins Og to O7

PIN CAPACITANCE
Ta =25°C, Freq = 1.0MHz)

PARAMETER TYPICAL MAXIMUM CONDITIONS
Input pin capacitance CiN 4.0pF 6.0pF ViN = 0.0V
Output pin capacitance Cour 6.0pF 10.0pF Vour = 0.0V
Vpp supply capacitance CVpp 25.0pF Vpp = 0.0V
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ABSOLUTE MAXIMUM RATINGS
Temperatureunderbias . . . . . . ... ... -65°C to +135°C
Storagetemperature . . . . . . . ... ... e e -65°C to +135°C
Allinput/output voltages (exceptAg) . . . . . . . . i i - 0.5V to Vcc+0.5V
VoltageonAg . . . . . . . e -1.0Vto +140V
Read supplyvoltage . . . . . ... ... . . ... e -1.0Vto+7.0V
Programvoltage . . . . . . . . . . .. e -1.0Vto+140V
Powerdissipation, Ta=25°C . .. ... ........uuuiueeunennn. 1.0W
DC short-circuit current,outputpin . . . . . .. ... ..o 20.0mA
Max lead solder temp.,10seconds . . . . . . ... ... ...t 300°C

(Voltages with respect to ground)

*Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

SUPPLY CURRENT CHARACTERISTICS (AC and DC)
(TA = Military -55°C to 125°C)

Symbol Parameter Conditions Standard Limit
lcc Ve active current (DC) OE = CE = ViL, Vep=Vco 55mA Max
Ao-A1s=ViL
Vce active current Inputs conform to Vic and Vinc
lcct (CMOS in @ 10MHz) 80mA Max
Vcc active current Inputs conform to AC test waveform
leca (TTL in @ 10MHz) (Fig 80mA Max
Isa1 Vee standbg current CE= ViHC 45mA Max
Vec standby current CE =
Isg2 (TTL l{n) CE=VH 45mA Max

DC CHARACTERISTICS <Read Operatlon>
(VCC = 5V + 10%, TA = Military -55°C to 125°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.

Iu Input leakage current ViN= 5.5V - - 10 pA
ILo Output leakage current Vout =5.5V - - 10 HA
Ipp1 Vpp leakage current Vpp = 5.5V - - 10 pA
ViH Input high level TTL 2.0 - Vcc+05] V
ViL Input low level TTL -0.5 - 0.8 \
VoH Output voltage high level lon =-1.0 mA 2.4 - - \
VoL Output voltage low level loL=4.0mA - - 0.40 \
Vie Input low level CMOS -0.5 - 0.30 Vv

ViHe Input high level CMOS Vce -0.5 - Vec +0.5| V
NOTES:

- The maximum current values are with outputs Op to O7 unloaded.
- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vep .
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AC CHARACTERISTICS <READ OPERATION>
(Temperature range: Military -55°C to 125°C)

Symbol Parameter | Vect5% | 27HC256-70/5 | 27HC256-90/5 | 27HC256-120/5 {Unit
Veet10% 27HC256-70 27HC256-90 27HC256-120
Min.  Max. Min. Max. Min. Max.
tacc Address access time - 70 - 90 - 120 ns
tce CE to output delay - 70 - 90 - 120 |ns
toE OE to output delay - 35 - 40 - 50 |ns
tou* | Outputhold A, OE, CE 0 - 0 - 0 - ns
tor * | OE high to out High-Z 0 35 0 40 0 50 |ns

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by
the output buffer

- Input rise and fall times (10% to 90%) = 5ns

- Input pulse levels = 0.0V to 3.0V

- Input and output timing reference = 0.8V and 2.0V

* These parameters are sampled and not 100% tested.

Fig. 1 AC Test Waveforms Fig. 2 Output Test Load
2.0V
3.0v
2.0V Device R1 400Q
0.8V Under
- Test
oo C1 300F
including jig
~— capacitance

TIMING <Read Operation>

Vi
Address Vv, ><i Addresses Valid /><
Vis
CE Vi —_\lt P
o8 Vin - tce
Vi \E— A 'oF
High-Z foe — “oH
'gh- Vaiid B
Ouput ~ — L ome Db
f— tacc ——
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DC CHARACTERISTICS <Programming Operation>
(Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

Vece Low-voltage supply - 6 6.25 6.5 \"
Quick Pulse algorithm

Vce Low-voltage supply - 5.75 6.0 6.25 v
Intelligent algorithm

Vep High-voltage supply - 12.50 12.75 13.0 \
Quick Pulse algorithm

Vpp High-voltage supply - 12.0 125 13.0 v
Intelligent algorithm

lccp Vcc supply current - - - 80.0 mA
Program and Verify

Ipp Vpp supply current - - - 40.0 mA
Program Operation

L Input leakage current ViN =5.25V - - 10.0 HA

ILo Output leakage current Vour = 5.25V - - 10.0 HA

ViL Input Low-Level TTL - -0.50 - 0.80 \

ViLe Input Low-Level CMOS - -0.50 - 0.30 \"

VoL Output Low-Level loL = 4.0mA - - 0.40 \

ViH Input High-Level TTL - 20 - Vcc+0.50f V

ViHc Input High-Level CMOS - Vce-0.50 - Vcc+0.50] V

VoH Output High level lon =-1.0mA 24 - - \"

Vu High-VoIta'ae INPUT for (See notes below) 11.5 - 12.50 Vv
Signature Mode(s)

NOTES:

- The maximum current values are with outputs Op to O7 unloaded.
- Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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AC CHARACTERISTICS <Programming Operation>
(Ta=25°C £5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 20 - - us

toes OE set-up time - 20 - - us

tos Data set-up time - 2.0 - - us

tAH Address hold time - 0.0 - - ps

toH Data hold time - 2.0 - - us

tves Vpp set-up time - 20 - - Hs

tves Vcc set-up time - 2.0 - - us

trw CE pulse width - 95.0 100.0 105.0 us
Quick Pulse algorithm

trw CE pulse width - 0.95 1.0 1.05 ms
Intelligent algorithm

torw CE overprogram pulse width - 2.85 - 78.5 ms
Intelligent algorithm

toFP OE high to Output High-Z - 0.0 - 130 ns

toe Data valid from OF - - - 150 ns

NOTES:

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by the
output buffer.

- Input Rise and Fall times (10% to 90%) = 20ns.

- Input Pulse Levels = 0.0V to 3.0V.

- Input and Output Timing Reference = 0.80V and 2.0V.

- topr is sampled and not 100% tested.

When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to suppress
spurious voltage transients which can damage the part.
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TIMING <Programming Operation>

—— Program L Verify

ViH / /1
Address >< Address N
N /]
ViL
tas y
/ _ \ High-z Y
Data — Datainput [— { Data output
N / N/
—s! t
tps DH — torp
Vep e "
5V
typs
Vie \: /
t tOES tOE
— Vu W T
OE Yy
Vo torw e R U/

6.25/6V(1)
Vec
5V
tvcs

(1) Note: Vee = 6.25V +0.25V for Quick Pulse algorithm .
6.00V +0.25V for Intelligent Programming algorithm
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Fig. 4 INTELLIGENT ALGORITHM

| ADDR = FIRST LOCATION

[
Vece = 6.0V
Vpp = 12.5V

X=0

INCREMENT
ADDRESS

| PROGRAM 1 mSEC PULSE

INCREMENT X

NO

YES

PROGRAM 1 PULSE OF
3X mSEC DURATION

LAST ADDRESS?

Vece = Vpp = 5.0V

COMPARE

FAL ™ bEvICE

FAILED

ALL BYTES
TO ORIGINAL
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Fig. 5 QUICK PULSE ALGORITHM

I ADDR = FIRST LOCATION

I
Vce = 6.25V
Vpp = 12.75V

X=0

I PROGRAM 100 uSEC PULSE

INCREMENT X NO

INCREMENT

ADDRESS LAST ADDRESS?

Vee = Vpp = 5.0V

COMPARE
ALL BYTES
TO ORIGINAL

DATA

FAIL DEVICE

FAILED

PASS

DEVICE PASSED
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READ OPERATION AND
STANDBY MODES

Memory access for reading an address location is
controlied by CE and OE. Chip enable CE is used
independently of all other input signals as the
primary device selection. Inthe logic zero state (TTL
level Vi), CE powers up all inputs and enables in-
ternal_circuitry. In the logic one state (CMOS level
ViHc) CE places the device in standby mode, all DC
paths to ground are shut-off, and the power dissipa-
tion is reduced to a minimum. A logic one on Out-
put Enable OE disables the output buffers and
places the output pads in a high impedance state.
Assuming that the address lines Ap to A4 have
been stable for a time equal to Tacc - ToE, the out-
put data is available after a delay of Tog from the
falling edge of OE.

SIGNATURE MODE

The Signature Mode allows one to identify the IC
manufacturer and the type of the part. This mode is
entered as a regular Read Mode by driving low the
CE and OE inputs, and in addition driving the
input address bit Ag to high-voltage VH level with all
other address lines at VL.

A ViL on Ap with all other addresses at V|, gives
the the binary code of the IC manufacturer on out-
puts Op to O5.

CATALYST Code:
00110001 (31H)

A ViH on Ap with all other addresses at Vi, gives
the the binary code of the device type on outputs Og
to O7.

27HC256 / 27HC256L Code:
01000000 (40H)

PROGRAMMING MODE

After a proper erasure operation, all bits of the
EPROM are in the logic one state. The device is
programmed by selectively writing logic zeros into
the desired bit locations. The programming mode is
entered by raising CE and OE to a high level and
bringing the low voltage supply pin (Vcc), followed
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by the high voltage supply pin (Vpp), to their respec-
tive programming levels.

After the address inputs Ag to As4 and data in-
puts Op to O7 are stabilized, CE is switched from
the logic one to logic zero state to perform the
programming. The particular memory cells of the
addressed byte, corresponding to the 0’s of the input
data bits, are then programmed.

A Program Verify cycle is performed after each byte
is programmed to ensure that the zero bits have
been correctly written. The byte verification cycle is
initiated by keeping CE at ViH and switching OE from
ViH to Vi, while all other pin voltages remain un-
changed. In most cases a single 100-microsecond
programming cycle is sufficient to set a memory cell
in the logic zero state. The Quick Pulse algorithm is
recommended as the preferred device program-
ming operation. The CAT27HC256M is also com-
patible with "Intelligent Programming.”

The flow charts for both the algorithms are given in
Fig.4 and Fig.5.

U.V. ERASURE OPERATION FOR
CERDIP EPROMS

Direct exposure to fluorescent lamps such as those
used in room light fixtures, can erase the
CAT27HC256M EPROM in less than three years.
When exposed to direct sunlightthe EPROM canbe
erased in less than a week.

The recommended erasure procedure is to expose
the CAT27HC256M EPROM to a standard
ultraviolet light with a wavelength of 2537
Angstroms. The integrated dose for proper erasure
is 15 Wsec/cm?. The erasure time with this dosage
is approximately 15 to 60 minutes using an
ultraviolet lamp with a 1200 uW/cm2 power rating.
The EPROM should be placed within 1 inch of the
lamp tubes.

The maximum integrated dose a CAT27HC256M
EPROM can be exposed to is 7258 Wsec/cm?
(one week at 1200 uW/cm ). Exposure of the device
to higher U.V. doses may cause permanent damage
and loss of functionality.
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CAT27HC256LM - Low Power Military Temperature
32,768 x 8-BIT HIGH-SPEED CMOS EPROM Preliminary

DESCRIPTION FEATURES

The CAT27HC256LM is a high speed 256K Uy M Fastaccess time: 70/90/120ns

erasable and electrically reprogrammable EPROM : ngsclzglzng(:‘gc?;if:zgxt;'read mode

ideally suited for high speed applications. Any byte L :

can be accessed in less than 70ns making this part Active: 89mA max (CMOS levels)
compatible with high performance microprocessor . Standby: 1mA max (CMOS levels)
systems by eliminating the need for speed-robbing High speed programming: 100us/byte

wait states. The Quick Pulse algorithm reduces the El%\c/o::g;:;%en:?n%uggtl:g:t

time required to program this chip and ensures more y . .
reliable programming. The CAT27HC256LM is JEDEC gppfoved 28-pin DIP and 32-pin LCC
used in applications where fast turnaround and pat- Electronic signature

tern experimentation are important requirements.

The CAT27HC256LM is available in a 28-pin dual-

in-line package with a transparent lid. This allows

the user to expose the chip to ultraviolet light to  PIN CONFIGURATION 32-PIN LCC

erase the bit pattern, allowing a new pattern to be
written into the device.

PIN CONFIGURATION 28-PIN DIP

TOP VIEW

Vee
A

S
l{e]]
1102
GND
NC
1103
/104
/Os

BLOCK DIAGRAM

———>| Output Buffers I-—»DATA
Oy

PGM i
Memory matrix | _  yee

CE 32,768 x 8-bit «— Vpp

S «— GND
o e
Input buffers ADDRESS
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FUNCTION TABLE

Pins CE OE Vep Ao Ao e}
Mode (20) (22) Q) (10 | (24
Read ViL ViL Vce - - Dout
Output disable Vi ViH Vee - - High-Z
Standby ViH - Vce - - High-Z
Program ViL ViH Vep - - Din
Program verify ViH ViL Vep - - Dout
Program inhibit ViH ViH Vep - - High-Z
Signature MFG. Vi ViL Vce ViL VH 31H
Signature device Vi ViL Vee VIH VH 40H

NOTES ON THE FUNCTION TABLE

Logic Levels: ViH = TTL Logic 1 level
ViL = TTL Logic 0 level
"-" = Logic "Do not care," ViH or VL
Supply Voltage: Vpp = Programming / high-voltage
Vce = Read / low-voltage
VH =12.0V £0.5V

Read: Read mode: the content of the addressed memory byte is placed on
the 1/0 pins Og to O7

Output Disable: Device is selected (active mode), programming is disabled and Og to
Oy output buffers are tristated (PMOS and NMOS drivers turned-off)

Standby: Device is deselected, low power dissipation

Program: Byte programming mode: logic zeros in the bit pattern driving the
Oop to O7 data input buffers are written into the respective memory cells
of the addressed byte

Program Verify: Following a programming cycle, to verify the cell contents of the memory
byte being programmed (not recommended as a normal read operation)

Program Inhibit: CE set to logic one and OE set to logic one prevents programming and
deselects the device

Signature MFG: Signature mode with all other addresses at V|, code of IC manufacturer
(Catalyst) output on I/O pins Op to Oz

Signature device: Signature mode with all other addresses at Vi, code of IC type output

on /O pins Og to O7

PIN CAPACITANCE

(Ta =257C, Freq = 1.0MHz)
PARAMETER TYPICAL MAXIMUM CONDITIONS
Input pin capacitance CiN 4.0pF 6.0pF VIN = 0.0V
Output pin capacitance Cout 6.0pF 10.0pF Vour = 0.0V
Vpp supply capacitance CVpp 25.0pF Vpp = 0.0V
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ABSOLUTE MAXIMUM RATINGS

Temperatureunderbias . . . . ... ... ... -65°C 1o +135°C
Storagetemperature . . . . . . .. i i e e e e -65°C to +135°C
Allinput/output voltages (exceptAg) . . . . . v v i it - 0.5V to Vce+0.5V
Voltage onAg . . . . . . . . e -1.0Vto+14.0V
Readsupplyvoltage . . ... ... ... ... ... .. ... ... -1.0Vto+7.0V
Programvoltage . . . . . . . . .. . ... -1.0Vto +140V
Power dissipation, TA=25°C . . . ... ..... ... .. 1.0W

DC short-circuitcurrent,output pin- . . . . . . . ... oo 20.0mA

Max lead solder temp.,10seconds . . . . ... ... ... ... ... ... 300°C

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and the
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

SUPPLY CURRENT CHARACTERISTICS (AC and DC)
(TA = Military -55°C to 125°C)

Symbol Parameter Conditions Low Power | Limit
lcc Ve active current (DC) OE = % _=l\\l‘;:_,_\\/lplf =Vee 40mA Max
Vcc active current Inputs conform to Vic and Vike
lect (CMOS in @ 10MHz) 80mA Max
Vcc active current Inputs conform to AC test waveform
lecz (TTL in @ 10MHz) (Fig 80mA Max
IsB1 Vee s(ghr)%) ﬁ]L)m‘ent CE= ViHe 1mA Max
Vcc standby current CE =
IsB2 (TTL llln) CE =VH 3mA Max

DC CHARACTERISTICS <Read Operation>
(VCC = 5V + 10%, TA = Military -55°C to 125°C)

Symbol Parameter Conditions Limits Units
Min. Typ. Max.

I Input leakage current ViN= 5.5V - - 10 HA
Lo Output leakage current Vour =5.5V - - 10 HA
Ipp1 Vpp leakage current Vpp =55V - - 10 HA
VIH Input high level TTL 2.0 - Vec+05( V
ViL Input low level TTL -0.5 - 0.8 \Y
VoH Output voltage high level loH=-1.0mA 24 - - \
VoL Output voltage low level loL=4.0mA - - 0.40 Vv
Vie Input low level CMOS -0.5 - 0.30 \"
ViHe Input high level CMOS Vce 0.5 - Vec +0.5| V

NOTES:

- The maximum current values are with outputs Og to O7 unloaded.
- Vec must be applied simultaneously or before Vpp and removed simultaneously or after Vpp .
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AC CHARACTERISTICS <READ OPERATION>
(Temperature range: Military -55°C to 125°C)

Symbol Parameter | Vcct5% | 27HC256-70/5 | 27HC256-90/5 | 27HC256-120/5 |Unit
Vect10% 27HC256-70 27HC256-90 27HC256-120
Min.  Max. Min. Max. Min. Max.
tacc Address access time - 70 - 90 - 120 ns
tce CE to output delay - 70 - 90 - 120 |ns
toe OE to output delay - 35 - 40 - 50 |ns
ton* | Outputhold A, OF, CE 0 - 0 - 0 - ns
tor * | OE high to out High-Z 0 35 0 40 0 50 |ns

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by
the output buffer

- Input rise and fall times (10% to 90%) = 5ns

- Input pulse levels = 0.0V to 3.0V

- Input and output timing reference = 0.8V and 2.0V

* These parameters are sampled and not 100% tested.

Fig. 1 AC Test Waveforms Fig. 2 Output Test Load
2.0V
3.0V
2.0V Device R1 400Q
0.8V Under
. Test
ooV C1 30pF
including jig
— capacitance

TIMING <Read Operation>

Vin
Address A ><i Addresses Valid ><
Via
CE Vi A\r L
- Viy e tce
OE v, \L ;i‘.;‘.,_w
1
High-Z foe ), v:ﬁ" had RNy
. al
Ompm <‘ Output \\\;>_
——— tacC ———
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DC CHARACTERISTICS <Programming Operation>
(Ta =25°C +5°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
Vee Low-voltage supply - 6 6.25 6.5 \"
Quick Pulse algorithm
Vee Low-voltage supply - 5.75 6.0 6.25 v
Intelligent algorithm
Vep High-voltage supply - 12.50 12.756 13.0 \"
Quick Pulse algorithm
Vep High-voltage supply - 12.0 125 13.0 \
Intelligent algorithm
lccp Vce supply current - - - 80.0 mA
Program and Verify
Ipp Vpp supply current - - - 40.0 mA
Program Operation
IL1 Input leakage current ViN = 5.25V - - 10.0 MHA
Lo Output leakage current Vourt =5.25V - - 10.0 HA
ViL Input Low-Level TTL - -0.50 - 0.80 \"
Vi,e Input Low-Level CMOS - -0.50 - 0.30 Vv
VoL Output Low-Level loL = 4.0mA - - 0.40 \
VH Input High-Level TTL - 2.0 - Vcc+0.50, V
ViHc Input High-Level CMOS - Vce-0.50 - Vcc+0.50] V
VoH Output High level loH =-1.0mA 24 - - \"
VH High-Voltage INPUT for (See notes below) 11.5 - 12.50 "
Signature Mode(s)
NOTES:

- The maximum current values are with outputs Og to O7 unloaded.

- Vce must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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AC CHARACTERISTICS <Programming Operation>
(Ta =25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 20 - - us

toEs OE set-up time - 2.0 - - us

tbs Data set-up time - 20 - - us

taH Address hold time - 0.0 - - us

tDH Data hold time - 20 - - us

tvps Vpp set-up time - 20 - - us

tvcs Vcc set-up time - 20 - - us

tew CE pulse width - 950 | 1000 | 1050 | ps
Quick Pulse algorithm

trw CE pulse width - 0.95 1.0 105 | ms
Intelligent algorithm

topw CE overprogram pulse width - 2.85 - 78.5 ms
Intelligent algorithm

torp OE high to Output High-Z - 0.0 - 130 ns

toE Data valid from OE - - - 150 ns

NOTES:

- Output floating (High-Z) is defined as the state where the external data line is no longer driven by the
output buffer.

- Input Rise and Fall times (10% to 90%) = 20ns.

- Input Pulse Levels = 0.0V to 3.0V.

- Input and Output Timing Reference = 0.80V and 2.0V.

- tppF is sampled and not 100% tested.

When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to suppress
spurious voltage transients which can damage the part.
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TIMING <Programming Operation>

b Program . Verif
ViH ) “y
Address >< Address N
\ //
Vi
tas / tAH
4 i X High-Z /
Data —( Datainput ) { Data output
A / N
le—» tDH
tps — toep
VPP VPP " /1
Y
typs
CE —™ /L
Vi \ /
t toes toe
— My PWT
OE y—
Vi topw —b ke ! /
L ‘opw /
6.25/6V(1)
Vec
5V
tves
(1) Note: Vce = 6.25V +0.25V for Quick Pulse algorithm .
6.00V £0.25V for Intelligent Programming algorithm
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Fig. 4 INTELLIGENT ALGORITHM

I ADDR = FIRST LOCATION

I
Vce = 6.0V
Vpp = 12.5V

X=0

INCREMENT
ADDRESS

| PROGRAM 1 mSEC PULSE

INCREMENT X

NO

YES

PROGRAM 1 PULSE OF
3X mSEC DURATION

LAST ADDRESS?

Vee = Vpp =5.0V

COMPARE

FAIL

DEVICE
FAILED

ALL BYTES
TO ORIGINAL

DATA

DEVICE PASSED
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Fig. 5 QUICK PULSE ALGORITHM

| ADDR-FIRST LOCATION
I

Vce = 6.25V

Vpp = 12.75V

X=0

l PROGRAM 100 uSEC PULSE

INCREMENT X NO

INCREMENT

ADDRESS LAST ADDRESS?

COMPARE
ALL BYTES
TO ORIGINAL

DATA

FAIL DEVICE

FAILED

PASS

DEVICE PASSED
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READ OPERATION AND
STANDBY MODES

Memory access for reading an address location is
controlled by CE and OE. Chip enable CE is used
independently of all other input signals as the
primary device selection. In the logic zero state (TTL
level ViL), CE powers up all inputs and enables in-
ternal_circuitry. In the logic one state (CMOS level
ViHc) CE places the device in standby mode, all DC
paths to ground are shut-off, and the power dissipa-
tion is reduced to a minimum. A logic one on Out-
put Enable OE disables the output buffers and
places the output pads in a high impedance state.
Assuming that the address lines Ag to A4 have
been stable for a time equal to Tacc - Tog, the out-
put data is available after a delay of Tog from the
falling edge of OE.

SIGNATURE MODE

The Signature Mode allows one to identify the IC
manufacturer and the type of the part. This mode is
entered as a regular Read Mode by driving low the
CE and OE inputs, and in addition driving the
input address bit Ag to high-voltage VH level with all
other address lines at VL.

A ViL on Ag with all other addresses at Vi, gives
the the binary code of the IC manufacturer on out-
puts Op to O7.

CATALYST Code:
00110001 (31H)

A ViH on Ap with all other addresses at VL, gives
the the binary code of the device type on outputs Og
to O7.

27HC256 / 27HC256L Code:
01000000 (40H)

PROGRAMMING MODE

After a proper erasure operation, ail bits of the
EPROM are in the logic one state. The device is
programmed by selectively writing logic zeros into
the desired bit locations. The programming mode is
entered by raising CE and OE to a high level and
bringing the low voltage supply pin (Vcc), followed
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by the high voltage supply pin (Vpp), to their respec-
tive programming levels.

After the address inputs Ao to A14 and data in-
puts Og to O7 are stabilized, CE is switched from
the logic one to logic zero state to perform the
programming. The particular memory cells of the
addressed byte, corresponding to the 0’s of the input
data bits, are then programmed.

A Program Verify cycle is performed after each byte
is programmed to ensure that the zero bits have
been correctly written. The byte verification cycle is
initiated by keeping CE at ViH and switching OE from
ViH to Vi, while all other pin voltages remain un-
changed. In most cases a single 100-microsecond
programming cycle is sufficient to set a memory cell
in the logic zero state. The Quick Pulse algorithm is
recommended as the preferred device program-
ming operation. The CAT27HC256LM is also com-
patible with "Intelligent Programming.”

The flow charts for both the algorithms are given in
Fig.4 and Fig.5.

U.V. ERASURE OPERATION FOR
CERDIP EPROMS

Direct exposure to fluorescent lamps such as those
used in room light fixtures, can erase the
CAT27HC256LM EPROM in less than three years.
When exposed to direct sunlight the EPROM canbe
erased in less than a week.

The recommended erasure procedure is to expose
the CAT27HC256LM EPROM to a standard
ultraviolet light with a wavelength of 2537
Angstroms. The integrated dose for proper erasure
is 15 Wsec/cm?. The erasure time with this dosage
is approximately 15 to 60 minutes using an
ultraviolet lamp with a 1200 pW/cm2 power rating.
The EPROM should be placed within 1 inch of the
lamp tubes.

The maximum integrated dose a CAT27HC256L.M
EPROM can be exposed to is 7258 Wsec/cm?
(one week at 1200 pW/cm2). Exposure of the device
to higher U.V. doses may cause permanent damage
and loss of functionality.
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CAT27512 OTP
65,536 x 8-BIT ONE-TIME PROGRAMMABLE ROM

DESCRIPTION FEATURES

The CAT27512 is a 65,536 x 8-bit One Time M SV single powersupply
Programmable Read Only Memory (OTPROM). It ™ 65,536 words x 8-bit configuration
is offered in both plastic DIP and PLCC packages ™ Access time:

ideally suited for high volume production. The fast 150ns max (CAT27512-15)
access time of the CAT27512 allows it to be used 200ns max (CAT27512-20)
in systems that utilize high performance 250ns max (CAT27512-25)
microprocessors with no WAIT states. Two control Current consumption:

lines eliminate bus contention in multiple bus Active: 100mA max
microprocessor systems. The CAT27512 is Standby: 30 mA max

manufactured using N-channel dual-poly silicon ™ Fully static operation
gate MOS technology and supplied in both 28-pin ™  TTL compatible Input/Output
DIP and 32-pin PLCC JEDEC-approved packages. W 8 three-state output butfers _
B Compatible with Quick Pulse™ programming
m  28-pin plastic DIP and 32-pin PLCC available
PIN CONFIGURATION 28-PIN DIP PIN CONFIGURATION 32-PIN PLCC
<82 852
TOP VIEW 4 3 2 1323130
Ass 1
As2 2
A7 3
As 4
As 5
As 6
A3 7
A2 8
A 9
Ao
I/Oo
V0 BLOCK DIAGRAM
102
GND —>| /O Buffers I-—> DATA
PGM :
Memory matrix
oE e 65536 x8.bit | * VOO
7 «— GND
OF / Ve ) oE
Input buffers ADDRESS
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SEMICONDUCTOR,

FUNCTION TABLE

INC.

Pins CE OE/Vpp Vee Outpbuts

Mode (20) (22) (28) P
Read ViL ViL +5V Dourt
Output disable Vi ViH +5V High impedance
Standby ViH - +5V High impedance
Program ViL 12.5V +6V Din
Program inhibit ViH 12.5V +6V High impedance
The "-" means the value can be either Vi_or Vi1

ABSOLUTE MAXIMUM RATINGS
Temperatureunderbias . . .. ... ............. 0°c ~ 70°C
Storagetemperature . . . .. . .. ... .. ... -55°C ~ 125°C
Allinput/outputvoltages . . . ... ... ... ... ..... -0.6 ~13.5V
Vecsupplyvoltage . . . ... ... ... ... . ..., -0.6V~7V
Programvoltage . . ... ... ... ... .......... -0.6 ~14V
Power assemblyvoltage . . . . .. ... ... ... ..... 1.5W

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and the functional operation of the device at these or any other
conditions above those indicated In the operational sections of this

Exposure to absolute maximum rating conditions for extended perio
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M SATAL ST cATETSIZ
SEMICONDUCTOR, INC.
DC CHARACTERISTICS <Read Operation>
(Vee =5V +5%, Ta=0°Cto 70°C)
Symbol Parameter Conditions Limits Units
Min. Typ. Max.
I Input leakage current VIN = 5.25V - - 10 HA
Lo Output leakage current Vour = 5.25V - - 10 pA
lcc Ve power current (standby) CE=VH - - 35 mA
lccz Vcc power current (operation) CE=VL - - 100 mA
Vi Input voltage "H" level - 20 - Vee+1 \
Vi Input voltage "L" level - -0.1 - 0.8 \"
VoH Output voltage "H" level loH = -400pA 24 - - Vv
VoL Output voltage "L" level loL =2.1mA - - 0.45 \"
AC CHARACTERISTICS <Read Operation>
(Vec =5V £ 5%, Ta =0°C to 70°C)
Symbol Parameter Conditions 27512-15 27512-20 27512-25 Unit
Min. Max. | Min. Max. | Min. Max.
tacc Address access time CE = OE/Vpp = ViL - 150 - 200 - 250 ns
tce CE access time OFE/Vpp = V1L - | 150 | - |[200 | - | 250 ns
toe OE access time CE=Vy - 70 - 70 - 100 ns
toF Output disable time | CE = Vi o | 55| 0o | 55 | 0o | 60 ns
TIMING <Read Operation>
= ,
Address >< Addresses Valid ><
GE ‘\r
— tce
OE
t —> *OF,
High-Z OE .
Output <J Valid Output High-Z
e—— tacc ——
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SEMICONDUCTOR, INC.

DC CHARACTERISTICS <Programming Operation>
(Vec =5.75-6.5V, Vpp =125V +0.5V, Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max
I Input leakage current ViN =5.25V - - 10 HA
Ipp Vpp power current CE=Vi - - 50 mA
lcc Vce power current - - - 100 mA
ViH Input voltage "H" level - 20 - Vee+1 \"
ViL Input voltage “L" level - -0.1 - 0.8 \
VoH Output voltage "H" level loH = -400pA 24 - - \%
VoL Output voltage "L" level loL =2.1mA - - 0.45 \%
AC CHARACTERISTICS <Programming Operation>
(Vec =5.75 - 6.5V, Vpp = 12.5V 0.5V, Ta = 25°C +5°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time - 2 - - us
toEH OENep hold time - 2 - - us
tos Data set-up time - 2 - - us
taH Address hold time - 0 - - us
toH Data hold time - 2 - - Hs
tore | CE enable to output float delay - 0 - 130 ns
tvs Vpp power set-up time - 2 - - us
tPw CE initial program pulse width Vce = 6V +0.25V 0.95 1.0 1.05 ms
tpw High speed initial program pulse width| Vcc = 6.25V +0.25V 95 100 105 us
topw CE overprogram pulse width Vce =6V 10.25V 2.85 - 78.75 ms
tov Data valid from CE - - . 1 ps
tvR OENpp recovery time - 2 - - s
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SEMICONDUCTOR, INC.

TIMING <Programming Operation>

k———  Program
4
Address Address N
N
tas
4 ioh-:
Data — Data input High-2 4
N
t
tDS DH
—
OE / Vep Vep I tvr
Vi y
tys
toen
tov
CE \| /Y S
/-/
tw —»
torw  —
6.25/6.0V(1)
5V
tys
(1) Note: VCC =6.25 V +0.25V for Quick Pulse Programming™, 6.00V + 0.25V for Intelligent Programming™.

Programming Mode

As shipped, all bits of the OTPROM are in the logic outputs (ﬁ /Vpp = ViLand CE = ViL) and com-
one state. The device is programmed by selec-  paring the written data to the read data. This device
tively writing logic zeros into the desired bit loca- s compatible with the Intelligent Programming™ al-
tions. To enter the programming mode, Vcc and  gorithm, and the Quick Pulse Programming™ algo-
OE/Vpp must be adjusted to their programming  rithm. Intelligent Programming and Quick Pulse
levels, and a program write pulse must be applied  Programming are registered trademarks of Intel
to the CE pin. After the program write pulse the  Corp. [9/87]

programmed data may be verified by enabling the

Caution: Exceeding 14V on Vpp will permanently damage the device.
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CAT27010

SEMICONDUCTOR, INC.

CAT27010
IM-BIT (128K x 8) UV EPROM

Preliminary

DESCRIPTION

The CAT27010 is an ultraviolet erasable and
electrically programmable read-only memory. lts
fast access time provides no-wait-state operation
with high performance CPU’s and its large capacity
is ideal for storage of both sizable portions of
operating systems and application software. Two
control lines eliminate bus contention in multiple
bus microprocessor systems. The Quick-Pulse
programming algorithm reduces the time required

FEATURES
B 5V single power supply
m 131,072 words x 8-bit configuration
B Access time:
120ns max (CAT27010-12)
150ns max (CAT27010-15)
200ns max (CAT27010-20)
m Power consumption:
Active: 100mA max
Standby: 35A max

to program the chip and ensures more reliable ™  Fully static operation
programming. The CAT27010 is manufactured W TTLcompatible Input/Output
using N-channel dual-poly silicon gate MOS tech- ™  One-Time Programmable option (OTP)
nology and is supplied in a 32-pin package.
PIN CONFIGURATION BLOCK DIAGRAM
TOP VIEW O O1.vven. Oz
Vpp 1 Vee [ T
Ate 2 PGM Output Buffers
Ais 3 NC
A1z 4 Asa T
A7 5 Ats Memory matrix
As 6 As PGM —{ PGM 131,072 x 8-bit| +«—— Vcc
As 7 Ay t
As 8 A CE —| CE «— Vep
— —  Decoder
A3 9 OE
Az Ato OE _ OE T -— GND
Ay CE Input buffers
Ao Oz
o o I T
01 05
Ao Ar........ A
o o o A1 16
GND Os
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M SATALY ST

SEMICONDUCTOR, INC.

FUNCTION TABLE

Pins CE OE PGM Vep Vee Outputs
Mode (22) (24) @31 (1) (32) P
Read ViL ViL - +5V Dout
Output disable ViL ViH - +5V High impedance
Standby ViH - - +5V High impedance
Program Vi VIH Vi +12.75V +6.25V DiN
Program verify ViL ViL VH +12.75V +6.25V Dout
Program inhibit ViH - +12.75V +6.25V High impedance
The " -" means the value can be either ViLor Viu
ABSOLUTE MAXIMUM RATINGS
Temperatureunderbias . . . . ... .. ... ... 0°C ~70°C
Storagetemperature . . . . . . . v i e e e e e e e - 55°C ~ 125°C
Allinput/outputvoltages . . . . . . . . . it e e e e e -0.6V~13.5V
VOUT v i e e e e e e e e e e e e -0.6V ~7V
Veosupplyvoltage . . . . . . . ... -0.6V~7V
ProgramVoltage . . . . .. ... ... . i e -0.6V ~ 14V
Powerassemblyvoltage . . ... ... ......... ... .. ... ... 1.5W

(Voltages with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
This is a stress rating only and the functional operation of the device at these or any other conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

MEASUREMENT CONDITIONS

Input pulse level

Input timing reference level
Output load

Output timing reference level

0.45V and 2.4V
0.8V and 2.0V
1TTL gate + 100pF
0.8V and 2.0V

PROGRAMMING MODE

As shipped, all bits of the EPROM are in the logic
one state. The device is programmed by selective-
ly writing logic zeros into the desired bit locations.
To enter the programming mode, Vcc and Vpp must
be adjusted to their programming levels, and a
program write pulse must be applied to the PGM pin.
After the program write pulse, the programmed data
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may then be verified by enabling the outputs (OE =
CE = VL), then comparing the written data to the
read data. This device is compatible with the Intel-
ligent Programming™ algorithm, and the Quick
Pulse Programming™ algorithm. Intelligent
Programming and Quick Pulse Programming are
registered trademarks of Intel Corp. [9/87]




R SATALY ST cAT27010

SEMICONDUCTOR, INC.

DC CHARACTERISTICS <Read Operation>
(Vee =5V £ 5%, Ta =0°C to 70°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

I Input leakage current VIN = 5.25V - - 10 pA
Lo Output leakage current Vour = 5.25V - - 10 HA
Icct Vcc power current (standby) CE =VH - - 35
Icc2 Ve power current (operation) CE=VL - - 100
ViH Input voltage "H" level - 20 - Vee+1
ViL Input voltage “L" level - -0.1 - 0.8
VoH Output voltage "H" level loH = -400pA 24 - -

VoL Output voltage “L" level loL=21mA - - 0.45
lpp Program power current Vpep = Vce - - 10

AC CHARACTERISTICS <Read Operation>
(Vec =5V £5%, Ta=0°C to 70°C)

Symbol Parameter Conditions 27010-12 | 27010-15 | 27010-20 Unit
Min. Max. [Min. Max.|Min. Max.
tacc Address access time CE=0E=ViL - |120| - |150| - |200| s
tce CE access time OE=ViL - 1120 - [150| - |200| nns
toe OE access time CE=Vi - |5 | - |6 | - |70 ns
toF Output disable time CE=VL 0 |40| 0 |50 | 0 |55 ns

TIMING <Read Operation>

Vih
<
Address Vil ><T Addresses Valid ><
Vih
CE vi ‘\r
_ Vih } tce
OE
Vil t DF
Hiah-2 toe — q
igh- < Valid
Output << Output ]5__.
e—«—— tacc ——
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DC CHARACTERISTICS <Pro
(Vee = 6.25V£0.25V, Vpp = 12.75

M SATALY ST

SEMICONDUCTOR, INC.

g/ramming Operation>
+0.25V, Ta=25°C +5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
Il Input leakage current VIN = 5.26V - - 10 HA
Ipp Vpp power current CE=PGM=Vy - - 50 mA
lcc Vce power current - - - 100 mA
VIH Input voltage "H" level - 20 - Vee+1 \"
ViL Input voltage "L" level - -0.1 - 0.8 Vv
VoH Output voltage "H" level loH = -400pA 24 - - %
VoL Output voltage "L" level loL=2.1mA - - 0.45 \
AC CHARACTERISTICS <Pro?/ramming Operation>
(Veec = 6.25V+ 0.25V, Vpp = 12.75V +0.25V, TA=25"C +5°C)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
tas Address set-up time - 2 - - us
toes OE set-up time - 2 - - us
tos Data set-up time - 2 - - us
tAH Address hold time - 0 - - us
toH Data hold time - 2 - - us
torp Output enable to output float delay - (o] - 130 ns
tvs Vpp power set-up time - 2 - - us
Intelligent program pulse width Vce =6V 10.25 0.95 1.0 1.05 ms
o Quick-pulse program pulse width Vce = 6.25V £0.25 95 100 105 us
torw PGM overprogram pulse width Vce =6V 10.25 2.85 - 78.75 ms
ices CE set-up time - 2 - - ps
toe Data valid from OE - - - 150 ns

These specifications may be changed without notification.
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TIMING <Programming Operation>

f——— Program Verify
VH /1
¥
AO - A16 Address stable
\4]_ \ ,1/ /
tas —— tAH |
MH /—
igh z£ X Highz Y \
Data High 2 Data in stable } 9 { Data out valid >————
W I , Y
tos tpH —]{ torp —
v 12.75/12.5V |/ 7
PP
tvs
5.0V
v * 8.25/6V )y 1F
CcC
t
5.0V. ves
CE Wy
ML /.
tees
Vi \ / {1
PGM \ /
ML N 7
t toes toe
— tpw —
W I
OE

Caution: Exceeding 14V on Vpp may permanently damage the device.

*Note: Vcc =6.25V+0.25V; Vpp = 12.75V + 0.25V for Quick Pulse Programming ™
Vece = 6.00V + 0.25V; Vpp =12.50V + 0.50V for Intelligent Programming ™
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SEMICONDUCTOR, INC.

CAPACITANCE
(TA=25°C, F=1MHz)
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
CiN Input capacitance ViN=0V - 4 6 pF
Cout Output capacitance Vout =0V - 8 12 pF
NOTES
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Preliminary T CATALYST CAT27C210

CAT27C210
1 M-BIT (64K x 16) CMOS UV EPROM

DESCRIPTION FEATURES

The CAT27C210 is a 1,048,576 bit high-speed UV B  Fast read access time: 150ns max
erasable EPROM featuring low power CMOS W Low CMOS power dissipation:

operation, 16 three-state output buffers, and a Active: 5S0mA max
charge-pump circuit to raise the EPROM cell’s gate Standby: 100uA max
voltage during programming. Two control lines W 16 three state output buffers
eliminate bus contention in microprocessor sys- M ESD protection greater than 2000V
tems. The CAT27C210 is packaged in a 40 pin M 65,536 words x 16 bits configuration
CERDIP (a plastic OTP) or a 44 pin PLCC (OTP). B TTL compatible input/output
B One-Time-Programmable option
B Pin/functional equivalent to intel 27210
M 40 pin plastic DIP (OTP), 40 pin CERDIP,
PIN CONFIGURATIONS ::’I :i‘lta?)llg Plastic Leaded Chip Carrier (OTP)
40-Pin DIP B Compatible with Quick Pulse™ programming
B Single 5V + 10% power supply
TOP VIEW
44-Pin PLCC
I S ] = w <
sool e sge I3

O12 A13
On A2
1 9 O10 A1
410 O Oso At
1 Os Ag
2 o TOP VIEW Gnd
3 NC NG
4 or As
5 Oe A
6
7 Os As
8 O As
9

18 19 20 21 2223 24 25 26 27 28

an—qu_,
O 0 O o lo

—

n
o

NC
Ao
A4
A2
Aj
A4
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SEMICONDUCTOR, INC.
BLOCK DIAGRAM
. XI-aBL:"ffers
j— tches .
= and Decoder 1024 x 1024-Bit
— Array
Ao-Ais
Address
Inputs l
— Yl: ?u;fers Output Buffers
p— atches - .
Read/Write Ckt
N\ and Decoder
—_— —
E.E_ Control Logic A
OE Oo-O1s
Pgm —
«— Vec
e« Gnd
«— Vpp
PIN NAMES
Ao-A1s Address inputs
Op -O1s5 Data outputs
CE Chip enable
OE Output enable
PGM Write enable
Vee Read voltage supply
Vss Ground
Vpp Program voltage supply
CAPACITANCE
(Ta= 25°C, f = 1.0MHz)
Symbol Parameter Conditions Limits Unit
Typ. max.
Cout Output capacitance Vout =0V 10 pF
CiN Input capacitance ViN=0V 6 pF
Cvpp Vep supply capacitance Vep =0V 25 pF

Note: These parameters are periodically sampled and are not 100% tested.
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SEMICONDUCTOR, INC.

Pins Vep CE OE PGM A0 A9 Vo
Mode
Read Vce ViL ViL - - - DOUT
Output disable Vce ViL VIH - - - HI Z
Standby Vce VIiH - - - - HI Z
Program Vep Vi Vi Vi - - DiN
Program verify Vpp ViL Vi VIH - - Dout
Program inhibit Vpp ViH - - - - HI Z
Signature MFG Vce ViL ViL - ViL Vip 0031H
Signature device Vce ViL ViL - VIH Vip 0007H

The " - " means the values can be either ViL or VIH

NOTES:
Logic levels

Supply voltage

Read

Output disable

Standby
Program

Program verify

Program inhibit
Signature MFG

Signature Device

ViH = TTL logic 1 level.

ViL = TTL logic 0 level

Vpp = programming (high V)

Vip = signature voltage (high V)

Read mode, the content of the addressed memory word is placed
on the 1/0 pins Op to O15

Device is selected (active mode), programming is disabled and
Oop to O15 output buffers are tri-stated (PMOS and NMOS drivers
are turned off)

Device is deselected, low power dissipation.

Word programming mode, logic zeros in the bit pattern driving the
Oop to to Oss input buffers are written into the respective memory
cells of the addressed word.

Following a programming cycle, to verify the cell contents of the
memory word being programmed (not recommended as normal
read operation)

CE set to logic 1 level prevents programming and deselects the
device.

Signature mode, code of IC manufacturer output on I/O pins Op to
O1s

Signature mode, code of IC type output on I/O pins Og to O15
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ABSOLUTE MAXIMUM RATINGS *

"” EATALYST Preliminary

SEMICONDUCTOR, INC.

Temperatureunderbias . . . ... ... ... -10°C t0 +85°C
Storagetemperature . . . . . .. ... ...ttt -65°C to +125°C
Voltage on all input/outputpins . . . . ... ... ......... -1.0to +7V
Voltageon A9 . . . . . . .. ... ... -1.0to 14.0V
D.C. output current, short-curcuit . . . ... ............ 20mA
ProgramsupplyvoltageVpp . . . . . . . .. .. ... ... ... -1.0to 14.0V
ReadsupplyvoltageVee . . . . . . . . .o o o oo -1.0to +7V

Max power dissapation (TA=25°C) . . . .. ............ 1.0W

Max lead soldering temp (10seconds) . . . ... ......... 260°C

(Voltage with respect to ground)

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
a stress rating only and the functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.
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READ OPERATION AND STANDBY MODES

Memory access for reading an address location is controlled by CE and OE. Chip enable CE is used inde-
pendently of all other input signals as the primary device selection. In the logic 0 state (TTL level Vi), CE
powers up all input and sensitive internal circuitry. In the logic 1 state (TTL level ViH), CE places the device
in standby mode, all DC paths to ground are shut-off and the power dissipation is reduced to a minimum.
A logic 1 on the output enable OE (output enable) disables the output buffers and places the output pads
in a high impedance state. Assuming that the address lines Ao to A1s have been stable for a time equal to
tacc - tok, the output data is available after a delay of tog from the falling edge of OE.

SIGNATURE MODE

The signature mode allows the programmer to identify the manufacturer and the type of the part. This mode
is entered as a regular READ mode by driving low the CE and OE inputs, in addition to driving the input
address bit Ag to high voltage ViH level.

A logic low level (ViL) on the address pin Ag outputs on Og to O1s the binary code of the IC manufacturer.
CATALYST Code: 0000 0000 0011 0001 (0031H)
A logic high level (ViH) on the address pin Ag outputs the device type on Og to O15

Device type: 0000 0000 0000 01110 (007H)

AC CHARACTERISTICS <READ OPERATION>
Ta = 0°C to 70°C

Symbol Parameter | Vcci5% 27C210-15/5 27C210-17/5 27C210-20/5 27C210-25/5 |(Unit
Vcct10% | 27C210-15 27C210-17 27C210-20 27C210-25
Min. _ Max. Min.  Max. Min.  Max. Min.  Max.
tacc Address access time - 150 - 170 - 200 - 250 ns
tce CE to output delay - 150 - 170 - 200 - 250 |ns
toE OE to output delay - 60 - 70 - 80 - 100 | ns
tor OE high to out High-Z | - 35 - 40 - 50 - 60 ns
NOTES:

Output ﬁoatmgb(OUT High-Z) is defined as the state where the external data line is no longer driven
by the output buffer. The load condition for this measurement is shown in Figure 2. on page 3-35.
Input rise and fall times (10t090%) . . . .. .. .. ... .. ... 20ns
Inputpulselevels . . .. ... ... ... ... ... . ... ... 0.4510 2.4V
Input and output timing reference . . . . . ... ... ... . ... 0.80to 2.0V
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SEMICONDUCTOR, INC.

AC TESTING IN/OUT WAVEFORM AC TEST LOAD CIRCUIT
Figure 1 - Output Load Circuit
13V
2.4V 2.0V 1Ng14
Test points 3.3Kohms
0.45V 0.8Y
Device under Out
test C, = 100pF
(Includes jig
capacitance)
DC CHARACTERISTICS <Read and Standby Modes>
(Vcc = +5V £10%, Ta = 0°C to 70°C )
Symbol Parameter Conditions Limits Unit
Min. Typ. Max.
lcct Vcc active current (CMOS) f = DC to 5SMHz 50 mA
lccz Vcce active current (TTL) f = DC to 5SMHz 60 mA
IsB1 Vcc current (standby, TTL) CE=Vm 1 mA
Ise2 Vce current (standby, CMOS) CE=Vm 100 | pA
ILi Input load current VIN =5.5V 1.0 pA
Lo Output leakage current Vour =5.5V 1.0 pA
ViH High level input voltage TTL 20 Vee +0.5( V
ViHe High level input voltage CMOS Vcc -0.5 Vcc +0.5( V
ViL Low level input voltage TTL -0.5 0.8 \
Vic Low level input voltage CMOS -0.5 0.3 \
VoH High level output voltage loH = -400pA 24 \"
VoL Low level output voltage loL = 2.1mA 0.4 v
lpp Vpp load current (READ) Vpp = 5.5V 1.0 pA

The maximum current values are with outputs Op to O1s unloaded.
Vece must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
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Preliminary CATALYST CAT27C210
RN SRATALST.
AC TIMING <Read Operation>
AC Waveforms (Read Mode)
Ao-Ais

A

Addresses Valid

X

—

High-Z
Oo- Oss

=
tce—

OE
A tDF
tOE —
Valid Output High-Z

tacc

N

Programming Mode

As shipped, all the bits of the CAT27C210 are in the
logic one state. The device is programmed by
selectively writing logic zeros into the desired bit
locations. To enter the programming mode, Vcc
and Vpp_must be adjusted to their programming
levels, CE pulled to Vi, and a program write pulse
applied to the PGM pin. After the program write

pulse, the programmed data may then be verified
by enabling the outputs (OE=V|, CE = Vi, and
PGM = Vin), then comparing the written data to the
read data. This device is compatible with the Intel-
ligent™ and the Quick Pulse Programming™ algo-
rithms. Intelligent Programming and Quick Pulse
Programming are registered trademarks of Intel
Corp.[9/87]

CAUTION: Exceeding 14V on the Vpp pin may permanently damage the device.
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DC CHARACTERISTICS <Programming Mode>
(Ve = +5V +£10%, Ta = 25°C £ 5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

Vee Low voltage supply 6.0 6.5 \%
Quick Pulse program

Vee Low voltage supply 5.75 6.25 v
Intelligent program

Vpep High voltage supply 125 13.0 \"
Quick Pulse program

Vep High voltage supply 12.0 13.0 Vv
Intelligent program

lccp Vcce current, program + verify see note 45 mA

[ Vpp current, program operation 40 mA

[ Input load current Vin=5.5V 1.0 HA

Lo Output leakage current Vourt =5.5V 1.0 MA

ViL Input low level TTL -0.5 0.8 \

ViLe Input low level CMOS -05 0.3 \

VoL Output low level loL=24 0.45 \

VIH Input high level TTL 20 Vec+05| V

ViHe Input high level CMOS Vce-0.5 Vec+0.5| V

VoH Output high level loH = -400pA 24 \

Vip Ag signature level 115 125 \

NOTES:

- The maximum current values are with outputs Op to O15 unloaded.

- Vcec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp.
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AC CHARACTERISTICS <Programming>
(Ta=25°C £5°C)

Symbol Parameter Conditions Limits Unit
Min. Typ. Max.

tas Address set-up time 20 us
toES OE set-up time Input rise and fall imes:| 2.0 us

t Data set i 10%-90% = 20ns 20
DS ata set-up time Input pulse levels: : Hs
tAH Address hold time 0.45t0 2.4V 0.0 ps

Input timing reference
toH Data hold time level: 0.8 to 2.0V 20 ps
tces CE set-up time Output timing reference | 5 o ps
tvps Vep set-up time 20 us
tves Ve set-up time 20 us
PGM pulse width, Intelligent Pgm. 0.95 1.0 1.05 ms
trw
PGM pulse width, Quick Pulse Pgm. 0.95 100 105 Hs
torw |PGM-overprogram pulse-Intelligent Pgm 2.85 - 785 ms
toe Data valid from OE - 130 ns
toFP OE high to output High-Z - 150 ns
NOTE:

Output floating (OUTPUT High-Z) is defined as the state where the external data line is no longer driven
by the output buffer. tor and tprp are measured with the switch in position "A" when DUT output starts at
logic "0." tpF and tprp are measured with the switch in position "B" when the DUT output starts at logic "1."

Figure 2. tpr and tprp High-Z TEST LOAD CIRCUIT

Vce
. 3.3KQ I A
Device Under _
Test (DUT) B

CL = 15pF
(Includes jig
capacitance)
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CAT27C210

AC TIMING <Programming Operation>

CATALYST

SEMICONDUCTOR, INC.

Preliminary

«—— Program Verify
Vu / 1/
A0 - A15 >< Address stable X
e \ /"
tas — sty | f—
Vi —t —
igh-z £ High-Z b
Data High-Z Data in stable } 9 { Data out valid >—
Vi \ \_; /__/
tos ton — torp [
v 12.75/12.5V | 1h
PP :
5.0V =
6.25/6V |/ 1/
Vee
t
5.0V. s
Vi
CE
ViL £/
tCES
VIH \ / 'I,l
PGM \ /
' N 1
t toes | toe
— oy —
VIH \K
—— ¥
OE
Vi — topw [— L 1

NOTE: When programming the device a 0.1 microfarad capacitor is required between Vpp and Vss to sup-

press spurious voltage transients which can damage the part.
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SECTION 3

E2PROMS - Parallel & Serial

COMMERCIAL TEMPERATURE RANGE

CAT28C16A 16K Dit  (2KX8) ..o 3-1
CAT28C17A 16K bit  (2KX8) ...ovvvvveericiceevieeeeees 3-17
CAT28C64A 64K bit  (BKX8) ...ocvveeeeeiicee e 3-33
CAT28C65A 64K bit  (BKX8) ...ooveveereereieeeeeeeene, 3-41
CAT28C256 256K bit (32KX8)...cccvveveeieeiecieee 3-49
CAT33C104 3vorony 4K bit (256x16 or512x8) ............... 3-51
CAT33C204 3votony 4K bit (256x16 or512x8) ............... 3-57
CAT35C102 2K bit (128x16 or 256x8) ................ 3-65
CAT35C104 4K bit (256x16 or 512x8)................ 3-89
CAT35C202 2K bit (128x16 or 256x8)................ 3-113
CAT35C204 4K bit (256x16 or 512x8)................ 3-137
CAT59C11 1K bit (64x16 or 128x8).................. 3-153
CAT59C11A 1K bit (64x16 or 128x8).................. 3-161
CAT93C46 1K bit (64x