K_'IT;\\ Extended Temperature, 5 Volt, 1 Megabit EEPROM
— TTET 28HT8F/G/K/N

DESCRIPTION:

The TTET128HT8F/G/K/N memory contains a 128Kx8 EEPROMSs, packaged in a hermetically sealed cermaic
package, making the modules suitable for commercial, industrial military and extended temperature
applications. The modules are organized in a 128Kx8 configuration supporting 256-Byte Page write operations.
This keeps write cycle timing down to as low as 19us/Byte which enables completely writihg one memory in less
than 2.5 seconds.

FEATURES:

¢ QOrganizations Available:  128Kx8

* Access Times: 200, 250ns

e 200°C Extended Temperature Range Full Functionality

e Single +5V Power Supply, £5% Tolerance
¢ Single Byte or 2 to 256 Byte Page Writes
* Self Timed Writes - No Erase before Writes
* Easy Programming Algorithms, No Overerase Problem
e Data Retention: 100 Years.
® Endurance: 10,000 Write Cycles
® Packages Available:
32 - Pin Ceramic Side Brazed DIP
32 - Pin Ceramic FLATPACK
32 - Pin Ceramic LCC
36 - Pin Ceramic PGA
PIN NAMES
A0 -A16 Address Inputs
FUNCTIONAL BLOCK DIAGRAM /00 - /08 Data Input/Outout
WE Write Enable
CEO Low Chip Enables
TE0 —O = OE Output Enable
ot —o M0 ¥ Vas Back Bias (-3V)
WE —O g VoD Power (+5V)
AO-ALS —( © Vss Ground
VBBC-3V> — % N.C No Connect
VDDC+5VY —O 3 1,/00-1/07 ==
VSS(GNDY —O - BACK BIAS VOLTAGE ( VBB)
[t is required to provide -3V on pin 40
(D3). This negative voltage improves
higher temperature functionality.
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PIN-OUT DIAGRAM
DIP PACKAGE FLAT PACK PACKAGE
VBE 1 o 32 VDD
Ale 2 31 Al VBB 1 — 32 \VbD
Alz 4 29 WE A2 4 O e ——— e B o
A7 =) 28 ~l3 A7 5 OC———— 1 928 Al3
AG 5 27 A8 A6 [ —— ———————— 97 A8
AS 7 26 AS AS A S— — ) S ¥°]
A3 2 24 b A2 L — — ﬂ@
(Y54 10 23 ﬁ[} Al 1M O/ ——————5 922 CEl
VIRE 0 e U9 1t e—— ¢
/02 15 ———————— ————18 1/04
701 14 19 L7059 VSS 16— 17 /03
/02 15 18 I/04
VSS 16 17 I/03
PIN-OUT DIAGRAM
LCC PACKAGE PGA PACKAGE
VBB 1
A6 2 32 VDD
A4 3 31 Al5
A2 4 — ‘ ‘ — 30 CE2 @5’30 iz 02. @Os @'j'%
SIS A Ap U0, Ves U0, O TE
A7 5 [ 129 WE @ © @ 2 5!—:
AB 6 [3 02128 A13 2 3 10
A5 7 [ t127 A8 @ @ﬁ @5
A4 8 [I3 C2126 A9 @'\d 5 @‘\11 9
A3 9 [ t2]25 AN
A2 1013 124 OE
Al 1M [ t2123 A0 2 7 g 13
AQ 12 3 122 CE1 Gﬁ
/0@ 13 [Z <121 1/07 N A NGy
12 Bas MNC o Ve NG NC Ay
@9 6 @ @ @
A v, NC WE MNC
/01 14 — L 25 1/06 B
/02 15 J ‘ ‘ \—19 |/05 @0 @
VSS 16 18 1/04
17 1/03
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DEVICE OPERATION
Read

Read operations are initiated by both OF and CE
LOW. The read operation is terminated by either CE
or OF returning HIGH. This two line control
architecture eliminates bbus contention in a system
environment. The data bus will be in a high
impedance state when either OF or CE is HIGH.

Write

Write operations are initiated when both CE and WE
are LOW and OE is HIGH. The TTE128HT8 supports
both a CE and WE controlled write cycle. That is, the
address is latched by the falling edge of either CE or
WE, whichever occurs last. Similarly, the data is
latched intemally by the rising edge of either CE or
WE, which-ever occurs first. A byte write operation,
once initiated, will automatically continue to
completion, typically within 5ms.

Page Write Operation

The page write feature of the TTE128HT8 allows one
entire memory fo be written in 5 seconds. Page write
allows two to two hundred fifty-six oytes of data to be
consecutively written to the TIE128HT8 prior to the
commencement of the internal programming
cycle. The host can fetch data from another device
within the system during a page write operation
(change the source address), but the page address
(A8 through Al6 ) for each subsequent valid write
cycle to the part during this operation must be the
same as the initial page address. The page write
mode can be initiated during any write operation.
Following the initial byte write cycle, the host can
write an additional one to two hundred fifty-six bytes
in the same manner as the first byte was written.
Each successive byte load cycle, started by the WE
HIGH to LOW fransition, must begin within 100ms of
the faling edge of the preceding WE. If a

subsequent WE HIGH to LOW transition is not
detected within 100ms, the internal automatic
programming cycle will commence. There is no
page write window limitation. Effectively the page
write window is infinitely wide, so long as the host
continues to access the device within the byte load
cycletime of 100ms.

HARDWARE DATA PROTECTION

The TTE128HT8 provides three hardware features

that protect nonvolatile data from inadvertent
writes.

* Noise Protection—A WE pulse less than 10ns will
noft initiate a write cycle.

e Default V cc Sense—All functions are inhibited
whenV cc is < 3.4V.

* Write inhibit—Holding either OE LOW, WE HIGH,
or CE HIGH will prevent an inadvertent write cycle
during power-up and power-down, maintaining
data integrity.

SYSTEM CONSIDERATIONS

Because the TTET128HT8 is frequently used in large
memory arrays it is provided with a two line control
architecture for both read and write operations.
Proper usage can provide the lowest possible power
dissipation and eliminate the possibility of
contention where multiple 1/O pins share the same
bus.

It has been demonstrated that markedly higher
temperature performance can be obtained from
this device if CE is left enabled throughout the read
and write operation.

To gain the most benefit it is recommended that CE
be decoded from the address bus and be used as
the primary device selection input. Both OF and WE
would then be common among all devices in the
array. For a read operation this assures that all
deselected devices are in their standby mode and
that only the selected device(s) is outputting data on
the bus.

Because the TTIE128HT8 has two power modes,
standby and active, proper decoupling of the
memory array is of prime concern. Enabling CE will
cause fransient current spikes. The magnitude of
these spikes is dependent on the output capacitive
loading of the I/Os. Therefore, the larger the array
sharing a common bus, the larger the tfransient
spikes. The voltage peaks associated with the
current fransients can be suppressed by the proper
selection and placement of decoupling
capacitors. As a minimum, it is recommended that
a 0.1uF high frequency ceramic capacitor be used
between Vpp and Vss at each device. Depending
on the size of the array, the value of the capacitor
may have to be larger.

In addition, it is recommended that a 4.7uF
electrolytic bulk capacitor be placed between Vpp
and Vss for each four modules employed in the
array. This bulk capacitor is employed to overcome

30A344-00
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ABSOLUTE MAXIMUM RATINGS*

Temperature under Bias
TIET28HT8.c.coiviveviiiicern, -55°C-200°C

Voltage on any Pin with

*COMMENT

Stresses above thoselisted under "Absolute
Maximum Ratings" may cause permanent
damage to the device. This is a stress rating only

Respect 1O VSS.....ovvviiiiiiiiininns -1Vto +7V D.C. and functional operation of the device at these or
OUtpUr CUITENT ... S5SmA any other conditions above those indicated in the
Lead Temperature operational sections of this specification is not

(Soldering, 10SeCONdS)........ccoivvviiiiiiiiiins 220°C implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
RECOMMENDED OPERATING RANGE TRUTH TABLE
: Suppl
Symbol|  Characteristic Min. | Typ. | Max. | Unit Mode CE | WE | OF | JOPIn | 2BV,
Voo | Supply Voltage 475| 50 | 5.25 v Not Selected H X X HIGH-Z |Standby
Dour Disable L H H HIGH-Z | Active
Vg Back Bias Voltage | -3.3 | -3.0| -2.7 \ Read L H L Dour | Active
ViH | Input HIGH Voltage | 2.2 Vob + 1| V Write L L X Din | Active
Wiite Inhibit X H X - -
\ Input LOW Voltage | -1 0.6 \Y% Write Inhioit X X L i} )
TA OperatingTemp | -40 | +25| +175 | °C
CAPACITANCE (2 Ta = 25°C, F = 1.0MHz
DC OUTPUT CHARACTERISTICS Symbol Parameter Max. | Unit | Condition
— - - Capr | Address Input 6
Symbol|  Parameter Conditions | Min. | Max. | Unit -
Cce | Chip Enable 4
Von | HIGH Voltage | lon= -1.0mA| 2.4 V - P
Vo | LOWVoltage | lo,=2.1mA 04 | Vv Cwe | Wiite Enable 6 | PR Vi =0V
o o€ | a=e ‘ Coe | Output Enable 6
Cyo | Data Input/Output 4
Note: (2) This Parameteris periodically sampled
and not 100% tested
DC OPERATING CHARACTERISTICS: 425°C
Symbol Parameter Test Conditions - Lirnits Unit
Min. Max.
IN Input Leakage Current Vin = 0V to Vbp -10 | +10 pA
lour | Output Leakage Current Vyo = 0V 1o Vpp, CE = Vi4 -10 +10 uA
- CE = OF =V|, WE =V}, lour = OmA Address
lcc | Active Supply Current Inputs = .4/2.4V @ f=5MHz 35 mA
CE = Vi, OFE =V, Alll/O's = Open, Other
IsB Standby Current (TTL) Inputs = Vi 2 mA
3B Back Bais Current Veg = -3V + 10% 125 pA
Vit | Input Low Voltage -1 0.6 v
Vik" | Input High Voltage 2.2 |Vop+1 v
VoL | Output Low Voltage lour = 1.0 MA 0.5 V
Von | Output High Voltage lour = -400 pA 2.6 \Y
Notes: (1) Viemin. and Vix max. are for reference only and are not tested. Unless otherwise stated, measurements are made at +25°C, Vpp = 5.0V.
30A344-00
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Figure 1. Output Load

AC TEST CONDITIONS
Input Pulse Levels oV fo 3.0V *Including Probe and Jig Capacitance.
Input Pulse Rise and Fall Times 10ns +5V
Input and Output 15v
Timing Reference Levels '
1.8KQ
OUTPUT LOAD
Load CL Parameters Measured Dout
except tiz1, tize, iz, thze, Tonz, towz,
1 100pF and fwhz CL* Q90KQ
2 S5pF | fiz1, fiz2, tiz1, thzo, fonz, forz, and twhz I
Power-Up Timing
Symbol Parameter Max. Units
tpurt? Power-Up fo Read Operation 100 us
tpuw@ Power-Up fo Write Operation 5 ms
Note: (2) This Parameter is periodically sampled and not 100% tested
Endurance and Data Retention
Parameter Min. Max. Units
Endurance 10,000 - Cycles per Byte
Data Retention 100 - Years

30A344-00
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AC OPERATING CONDITIONS AND CHARACTERISTICS - READ CYCLE: Over operating ranges

200ns 250ns .
No. |Symbol Parameter Vin. Viox, in. Vo Unit
1 fre | Read Cycle Time 200 250 ns
2 taa Address Access Time 200 250 ns
3 tce | CE to Output Valid 200 200 ns
4 toe Output Enable to Output Valid 50 50 ns
5 tiz | CE to Output in LOW-Z 0 0 ns
6 toiz | Output Enable to Output in LOW-Z 0 0 ns
7 tiz | CE to Output in HIGH-Z % 5 50 50 ns
8 | tonz | Output Enable to Output in HIGH-Z 50 50 ns
9 fon | Output Hold from Address Change 0 0 ns

Note: (3) fiz min., tz, Toiz Min. and tonz are periodically sampled and not 100% tested

READ CYCLE
tTRC |
ADDRESS
tan —| |~ TOH
CE N |
- JCDLZ"*JCEE—_» — =, oz
OE
tce t 5 - toHz
DATA I/0 ———— HIGH-Z ————&& S

WAVEFORM KEY

Data Valid Travsition from Travsition From Data Undefined or
HIGH to LOW HIGH to LOW Don't Care
6 30A344-00
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AC OPERATING CONDITIONS AND CHARACTERISTICS - WRITE CYCLE ¢ 7; Over operating ranges
No. | Symbol Parameter Min. Max. unit
13 | twc | Write Cycle Time 10 ms
14 fas Address Setup Time 20 ns
15 fan | Address Hold Time 100 ns
16 tcs | Write Set-Up Time 0 ns
17 tcyh | Write Hold Time 0 ns
18 | tcw | Chip Enable Low Pulse Width 200 ns
18 | toes | Output Enable HIGH Setup Time 10 ns
19 | toen | Output Enable HIGH Hold Time 10 ns
20 twp | Write Enable Low Pulse Width 200 ns
21 | twen | Write Enable High Recovery Time 200 ns
22 fov | Data Valid 1 us
22 tos Data Setup 100 ns
22 foH Data Hold 25 ns
22 | tow | Delay to Next Write 10 us
22 | tac | Byte Load Cycle 0.4 us

Notes: (4) tuc is the minimum cycle time 1o be allowed from the system perspective unless polling techniques are used.
Itis

WRITE CYCLE 1: WE Controlled
twe
YO 9.9 9. 9.9 9.9.9.9.9.9.9.9.9.9.9.9, _
ADDRESS RIS
tas
CE | N
l—tCos—]
1
0F . N
toESs— OEH
VE NN
~t\WPH
S (SEIIKIAIK IR
DATA IN I R
tps 1t DH
DATA OUT
30A344-00
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WRITE CYCLE 2: CE Controlled

twe
O e e 20202202020 %% I
ADDRESS R RRREIRKKY -
tas
CE twp | w
-
+ ._‘ N_
—tgEs— WPH
OF | N
toEH
WE | 0,
~—tpv
DATA IN SRS KIS
Tps! 1 tDH
DATA OUT

PAGE WRITE CYCLE

7y "y
07 N/ N N/ N NS
—_ AT

twPH

VALID ADDRESS A@%
m@;\un DATA LasT BYTE><:

BYTE 0 BYTE 1 BYTE 2 BYTE 3 BYTE n BYTE n+1

—— twC —

NOTES: (5)Between successive byte writes within a page write operation, OF can be strobed LOW: e.g. this
can be done with CE and WE HIGH fo fetch data from another memory device within the system
for the next write; or with WE HIGH and CE LOW effectively performing a polling operation.

(6) The timings shown above are unique to page write operations. Individual byte load operations
within the page write must conform to either the CE or WE controlled write cycle timing.

8 30A344-00
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CERAMIC DIP  MECHANICAL DRAWING
SIDE WIEW END WIEW
I—— 1.6B@+ A1 —— = +_ 1E5 MAX.
J05Rx.21B
{ 45+ B
jm: A58+ 082 B
J8B TYP. ~— BSRL.A%S
B1Ex.BR2 =— BOEL. 218 —=
1,908t . :ES
CERMAIC LCC MECHANICAL DRAWING
{TOP WEW) {SIDE WIEW} {BOTTOM YIEW)
—1 4501 .08 I—— ——| |-—.955 W B, 288 TYP.
[
> 258 TYP.J
BBS TYP.

B8

.Bad TR
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CERAMIC FLATPACK MECHANICAL DRAWING

{TOP WIEW)

(SIDE VIEW)

:I I——— B35+ DA%
J1E MAX,

I-i 151 MAX. 4—‘

LT

(BOTTOM YIEW)

——| |-— 320038

b ————— /
E— m
——

——— . 750+.085 829+ P87
————
— e
LL D5@ TYP. T - _L_.m?:t.anz
(BAS WAX.
(END VIEW}
ASRE, B
_'1__!—’_ :_— BB5E, B

CERAMIC PGA  MECHANICAL DRAWING

A

i .‘CL(‘
i { b =

! 0.050(1.27}
S

MNOTE: LEADS 5, 14,23, 8 32

TYR, 0.100 (2.54)
ALLLEADE

PIN 1 INDEX

I

-

TT Semiconductor, Inc. 325 North Shepard Street,

Anaheim, California 92806

€ (714)257-2257 @ FAX:(714)257-2252 4 http://www.ttsemiconductor.com
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ORDERING INFORMATION

1T

PREFIX

TT SEMICONDUCTOR

C COMMERCIAL 0°Cto+70°C
INDUSTRIAL -40°C to +85°C

M MILITARY -55°C o +125°C

B MIL-PROCESSED -55°C o +125°C

E EXTENDED TEMPERATURE  -55°C to +200°C

70 70ns

85 85ns

10 100ns

12 120ns

15 150ns

F 32-PIN CERAMIC FLATPACK

G 32-PIN CERAMIC LCC

K 38-PIN CERAMIC PGA

N 32-PIN CERMAIC SIDE BRAZED DIP

MONOLITHIC

CMOS SRAM

30A344-00
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