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ADVANCE PRODUCT INFORMATION

\
1,048,576 bit CMOS High Speed UV EPROM Pin Definition
Features 1 12 23 34 45 56
User Configurable as 8,16 or 32 bit wide. O OO O 0O
Very Fast access times of 120/150/170/200 nS. O 0O O o 0 O
Operating Power 800mW (typ), 32 bit mode. o o0 o oo o
430mW (typ), 16 bit mode.
245mW (typ), 8 bit mode. coo VEW oo
Low Power Standby 4mW (typ). FROM
V,, Program Voltage of 12.5V. © OO agove © ©O
Pin grid array gives 2:1 improvement over DIL. © oo © oo
Package Suitable for Thermal Ladder Applications. O O O o 0O
On board decoupling capacitors. 00O O 0O
May be screened as BS9400 & MIL-STD-883C. 0O 0O O 0O
Block Diagram O O O O 0 O
11 2 33 44 55 66
‘°°“5§ For pinout see page 7
Vep
Pin Functions
A0-14 Address Inputs
D0-D32 Data Inputs/Outputs
CS14  Chip Select
OE Output Enable
NC No Connect
= Ve Power (+5V)
% Vep Programming Voltage
&= GND Ground
o% \_ .
D24-31
\
3.3(0.13)
0.020 (typ.) - 8.43 (0.332) man| _
g J
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Absolute Maximum Ratings "

Supply Voltage @ Voo -06t0+7 V
Programming Voltage Vp,, -06to+14 V
Input Voltage @ Vy -06to+7 V
Operating Temperature Topn 6010 +140 °C
Storage Temperature Tse -65t0 +150 °C

Notes : (1) Stresses above those listed may cause permanent damage to the device. This is a stress rating only and functional
opetaﬁmofhedevicaatﬂnseoranyod\ereondﬁmsabovehosehdicatedhtheoperaﬁonal sections of this speci-
fication is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

(2) Pulse Width: -2.0V for less than 20ns.
(3) With Respect to GND.

Recommended Operating Conditions

min typ max

DC Logic Supply Voltage Vee 4.75 5.0 63 V
DC EPROM Program Voltage Vg, 12.2 - 125 V
input High Voltage Vi 20 - Veetl V
input Low Voltage Vy 03 - o8 VvV
Operating Temperature" Ta 0 - 70 °C

Ty -40 - 85  °C (10000)

Tau -55 - 125  °C (1000M,1000MB)

Note: (1) Programming would normally take place at 25°C
(2) When programming a 0.1utF high frequency by-pass capacitor is required across V,, and GND to suppress

noise transients

Operating Modes
The Table balow show the logic inputs required to control the operating modes of each EPROM on the
PUMA2U1000.

Mode CS |OE |vpp | Vec | Outputs

Read 0 0 | sv 5V Data out

Output Disable 0 1 5V 5V Floating |

Standby 1 | x | sv 5V__ | Floating 1 =V

Program o [ 1 [125v] ev | Datain 0 = V,

Program Verify X 0 |125v 6V Data out X = V,orV,

Optional Prog. Verity| 0 o |12sv eV Data out Note (1) 32 bit mode only.

Program Inhibit 1 1 |128V 6V Floating See page 6
Device Identifier Mode

The Identifier Mode allows the reading out of binary codes, which identify manufacturer and type of device, from
the outputs of each EPROM. By this mode, the device can be automatically matched to the correct programming
algorithm using a suitable EPROM Programmer. The table below shows the outputs of a single EPROM with the
PUMA 2U1000 in 8 bit Mode.

PINS A9 |AO| D7 | D6| D5| D4 D3| D2 | D1 | DO| HEX
IDENTIFIER DATA
Manufacturer Code 12.0V V,| O 0 1 0 1 0 0 1 29
Device Code Vil 1 0|0} O 1 1 0 0 8C

Notes (1) A1 - A8, A10 - A14, CS1 and OE are all held at V,

2
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READ OPERATION
DC Electrical Characteristics (T, = -55°C to +125°C,V.=5V15%)
Parameter Symbol Test Condition min typ max  Unit
Input Leakage Current Iy V,=5.25V, Address & OE - - 40 pA
(I CE1 - CE4 - - 10 pA
Output Leakage Current |, Vour=5.25V/0.45V - - 40 pA
V,, Leakage Current lop Vpp=5.5V - - 40 pA
Standby Power lsgq Cs=V, - - 12 mA
Supply Current bo CS=V, 0.3V, |, ,,=OmA - - 800 pA
Operating Power lee f=5MHz, I, ,,=0mA (3) 49 86 160 mA
Supply Current
Input Low Voltage vV, Note (1) -0.6 - 08 VvV
Input High Voltage ' Note (2) 2.0 - VetttV
Output LowVoltage Voo I, =2.1mA - - 045 V
Output HighVoltage Vou l,,~-400pA 24 - -V

Notes (1) -1.0V for pulse width < 50 ns
(2) Vee+1.5V for pulse width <20 ns. If V, is over the specified max. value, READ operation cannot be guaranteed.
(3) For these currents min, typ and max values are given for 8, 16 and 32 bit mode operation respectively. Values are min.

Capacitance (T,=25°C,f=1MH2)

Parameter Symbol Test Condition typ max Unit
Input Capacitance: Cu V,=0V.,8 bit mode 16 24 pF
Output Capacitance: Cour Vor=0V.,8 bitmode 32 48 pF
Note: Capacitance calculated not measured.
AC Characteristics
-12 -15 -17 -20
Parameter Symbol min max min max min max min max Unit
Address to Output Delay tee - 1220 - 150 - 170 - 200 =ns
CS to Output Delay - teg - 120 - 150 - 170 - 200 ns
OE to Output Delay toe - 60 - 70 - 70 - 75 ns
OE orCSHighto Output Float t, - 45 - 50 - 50 - 55 ns
Output Hold from Address, CS or OE t,, - 0 - 0 - 0 - 0 ns
NOTE : T, not measured but guaranteed by design.
AC Test Conditions
* Input pulse levels: 0.45V to 2.4V * Input and Output timing reference levels: 0.8V and 2.0V
* Input rise and fall times: < 20ns * Output load : 1 TTL gate plus 100pF.
Read Cycle Timing Waveform
4 N
Address ><\ Address Valid /><
C3s oo™ y b
OE
I i A
1oy
Dout

Data Valid

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



{SSUE 1.1 : FEBRUARY 1980 PUMA 2U1000-12/15/17/20

PROGRAMMING OPERATION

DC Electrical Characteristics (T,= 25°C +5°C,V .= 6V10.25V, V., = 12.5V 10.5V)

Parameter Symbol Test Condition min typ max  Unit
Input Leakage Current l V,,=5.26V - - 40 pA

Operating Power

Supply Current lec Note (7) 36 64 120 mA

V., Supply Current lpp Single Byte Programming (7) 25 50 100 mA
input Low Voltage Vo Note (5) -0.6 - 0.8 v
input High Voltage Vu Note (6) 2.0 - Vo # \")
Output LowVoltage (Verify) V. I =2.1mA - - 0.45 \'

Output HighVoltage (Verify) V,,, (o =-4001A 2.4 - - \Y

Notes (1) V.. must be applied before V,, and removed after V..
(2) V,, must not exceed 13V including overshoot.
(3) Device reliability may be affected if device is installed or removed while V, = 12.5V
(4) The transitions Vil to 12.5V or 12.5V to V, are not allowed while CS = Low.
(5) -0.6V for pulse width < 20 ns.
(6) # V,, is over the specified maximum value, programming operation cannot be guaranteed.
(7) For Ve and Vpp Supply Currents, min, typ and max values are given for 8, 16 and 32 bit mode operation
respectively. Each individual value shown is a maximum.
(8) When programming a 0.1uF high frequency by-pass capacitor is required across V,,, and GND to suppress

noise transients

AC Characteristics

Parameter Symbol min typ max  Unit
Address Setup Time ts 2 - - us
OE Setup Time toes 2 - - us
Data Setup Time tos 2 - - ps
Address Hold Time t 0 - - us
Data Hold Time toy 2 - - us
OE High to Output Float Delay (1) tor 0 - 130 ns
Vpp Setup Time tyes 2 - - us
Vce Setup Time tocs 2 - - us
PGM initial Program Pulse Width (2) tow 0.95 - 1.05 ms
PGM Overprogram Pulse Width  (3) torw 285 - 7875 ms
Data Vaiid from OE toe - - 150 ns
CS to Output Delay (4) tee - - 500 ns
Vpp Recovery Time {4) te 2 - - ns
Vpp Hold Time (4) tpn 2 - - us

Notes (1) Defines the time at which the output achieves the open circuit condition and is no longer driven.
This parameter is not measured but guaranteed by design.
(2) Initial program puise width tolerance is 1 ms £ 5%.
(3) Length of this pulse may vary as a function of the iteration counter value n.

(4) Optional verify mode.

AC Test Conditions
* Input pulse levels: 0.45V to 2.4V
* Input rise and fall times: < 20ns
* Input and Output timing reference levels: 0.8V and 2.0V
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Programming Cycle Timing Waveform

Single Byte Programming
. Program Read Verify
Address Address Stable
t
tAs toE—o p— AH
h ¥ Data Out ;\
Data —$ Data In Stable /};———{ Vaid . P
| fos typw for
Vpp \
Vpp vee __/QPS;. \\ OPTVEM
Vee +%
Vee
Vee tyes tea tee
T\ 4 N '
s N A _/
e i | o
Lorw OEs 4
—_ /
OE \l\‘ /
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HIGH PERFORMANCE
PROGRAMMING ALGORITHM

The PUMA2U1000 can be programmed using one of
the algorithms shown below. This allows faster pro-
gramming times without stressing the device or
causing deterioration in Data Retention Time.

Although the flow charts specifically refers to a single
EPROM, all four devices on the PUMA tile can be
programmed simultaneously in 32 bit mode, in pairs
in 16 bit mode or singly in 8 bit mode. Obviously 32 bit
mode is potentially the fastest programming time, but
this makes greater demands on the V., Supply
Current.

Programming Algorithm

Two CS pulse widths are used to program, initial and
overprogram. The address inputs are set to address

the desired byte. V. is raised o 6.0V and OE/Vppiis

raised to 12.5V. The first CS pulse is 1ms. The pro-
grammed byte is then verified. If the byte is pro-
grammed successfully, then an overprogram CS
pulse is applied for 3ms.

If the byte fails to program after the first 1ms pulse,
thenupto 25 successive 1ms pulses are applied with

2O e OO

ET PROGNVERIFY
Vpp=12.5V10.3V
cCuB.0V10.25V

FAIL

PUMA 2U1000-12/15/17/20

a verification after each pulse. When the byte passes
verification, the overprogram pulse width is 3X (times)
the number of 1ms pulses required earlier (75ms max).

IMPORTANT. The Verify mode of each EPROM on
the PUMA 2U1000 can only be cortrectly used if it is
operating in 32 bit mode. When configured in 16 or
8 bit mode (i.e. If any data outputs of the EPROMs
are commoned) then In order to check correct
programming of a byte on a particular device it
must be placed in Read mode first. This is because
during Verify the CS Input Is a Don't Care (see page
2) and so elther 2 (16 bit) or 4 (8 bit) devices wouid
be trying to drive the Data Bus at the same time.

If the part fails to verify after 25 1ms pulses have been
applied, it is considered as failed. After the first byte is
programmed, the address inputs are set to the next
address repeating the algorithm until all required ad-
dresses are programmed. Then V. and OE/V,, are
lowered to 5.0V All bytes subsequently are read to
compare with the original datato determine if the device
passes or fails.

Notes:

1.V, must be applied simultaneously or before OF/
V,p and removed simultaneously or after OE/V,.

Progmmming
%moe
Voc=8.0V10.25V

| Program tow =1.0mS 15%|
I

SEY READ MODE
OEN, Vccv
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ERASE

Erasure of the PUMA 2U1000 is performed by expo-
sure to ultraviolet light of 2537 A at a minimum intensity
“of 15WS/cm?, for approximately 15 - 20 minutes.

Note that sunlight and flourescent light may contain suf-
ficient ultraviolet light to erase the programmed infor-
mation. For this reason, and anyway for any operation
in the READ mode, the transparent lids on this device
should be covered with an opaque label.

ISSUE 1.1 : FEBRUARY 1930

Connection Table
PGA Signal PGA Signal PGA Signal PGA Signal PGA Signal
Pin No.{ Name Pin No.| Name Pin No.| Name Pin No.| Name Pin No.| Name
1 D8 2 D9 3 D10 4 A13 5 Vpp
6 NC 7 NC 8 NC 9 DO 10 D1
1 D2 12 Al4 13 CS2 14 GND 15 D11
16 A10 17 A1 18 A12 19 Vee 20 CSsi
21 NC 22 D3 23 D15 24 D14 25 D13
26 D12 27 OE 28 NC 29 A4 30 D7
31 D6 32 D5 33 D4 34 D24 35 D25
36 D26 37 A6 38 A7 39 NC 40 A8
41 A9 42 D16 43 D17 44 D18 45 Vce
46 CSa 47 A14 48 D27 49 A3 50 A4
51 AS 52 Al4 53 CS3 54 GND 55 | D19
56 D31 57 D30 | s8 | D29 59 D28 60 A0
61 A1 62 A2 63 D23 64 D22 65 D21
66 D20
Note:

Pins 12, 29, 47 and 52 (A14) are not connected together on the PUMA substrate - they must be

connected extemnally.
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- Military Screening Procedure

Module Screening Flow for high reliability product is in accordance with MIL-STD-883C method 5004
Level B and is detailed below:

MB MODULE SCREENING FLOW
Visual and Mechanical
External visual 2017 Condition B (or manufacturers equivalent) 100%
Temperature cycle 1010 Condition C (10 Cycles,-65°C to +150°C) 100%
Burn-in
Pre Bum-in Electrical Per Applicable device Specifications at Ta = +25°C (optional) | 100%
Bum-in . Method 1015, Codition D, Ta = +125°C 100%
Final Etectrical Tests Per applicable Device Spedification
Static (dc) a) @ Ta=+25°C and power supply extremes 100%
b) @ temper:.:- 1@ and power supply extremes 100%
Functional a) @ Ta=+25°C and power supply extremes 100%
b) @ temperature and power supply extremes 100%
Switching (ac) a) @ Ta=+25°C and power supply extremes 100%
b) @ temperature and power supply extremes 100%
Percent Defective Aliowable (PDA) Calculated at Post Burn-in at Ta=+25°C 10%
Quality Conformance Per applicable Device Specification Sample
External Visual 2009 Per HMP or customer specification
Ordering Information
PUMA 2U1 000&6_?-17
Speed 12 =120ns
15 =150ns
17 =170 ns
20 =200ns

Temp. range/screening Blank = Commercial Temp.
1 = Industrial Temp.
M = Military Temp.
MB = Screened in accordance with
MIL STD 883C

Memory Type U  =UVEPROM molaic

Mosaic
Semiconductor
inc.

Thg policy of the company is_ one of continuous development and while the information presented in this data sheet is
believed to be accurate, no liability is assumed for any data contained within. The company reserves the right to make
changes without notice at any time. < ;:f%m&f o221

R / CT Tet (619) 271 4565
Sy iy oV L M FAX: (619) 271 6058

© 1988 This design is the property of Mosaic Semiconductor, Inc.
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