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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. © 0o © oo
Very Fast access times of 55/70/90 ns © oo © oo
Operating Power 1000 mW (typ), 32 bit mode. 0O 0O O o0 O
500 mW (typ), 16 bit mode. O 0O O 0O
250 mW (typ), 8 bit mode. VIEW
Low Power Standby 200 uW (typ), -L oo Zom 2°9°°
V.. Program Voltage of 12.5V. O OO0 Agove © 0O
Pin grid array gives 2:1 improvement over DIL. O OO0 o BN ol o)
Package Suitable for Thermal Ladder Applications. OO0 O O 0O
On board decoupling capacitors. 00 O 00 O
May be screened in accordance with MIL-STD-883C o o
O O O 0
Bl D ,
ock Diagram 000 000
ADDRESS S \ — 11 22 33 44 55 66
\z: For pinout see page 3
] | | Pin Functions
32053(3 ' 32U|$lxg 32UK\,;3 3%53(3 A0-A14 Address Inputs
erRoM | | erRom | | errom | | EPROM DO-D31  Data Inputs/Outputs
CSi4  Chip Select
ss57—1 : , OE  Output Enable
cs2 NC No Connect
% V,_, Programming Voltage
D0-D7— Ve Power (+5V)
D8-D15 / GND Ground
D16-D23 / \_ J
D23-D31 /

3.3(0.13)

/

LoLSosow




ISSUE 1.0 : OCTOBER 1990 . PUMA 2041000-65/70/90

Absolute Maximum Ratings ¥

Supply Voltage @ Ve 061047 V
Programming Voltage Vep -06t0+14 V
Input Voltage @™ V, -06to+7 V
Operating Temperature Topn 6010 +140 °C
Storage Temperature Tse 6510 +150 °C

Notes : (1) Stresses above those listed may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions above those indicated in the operational
sactions of this specification is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods 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 Ve 45 5.0 6.3 Vv
DC EPROM Program Voltage V., 12.0 125 130 V
Input High Voltage Vu 2.0 - Vet V
Input Low Voltage Ve 0.3 - 0.8 Vv
Operating Temperature®™ T, 0 - 70 °C

T, -40 - 85 °C (10001)

Tau -55 - 125  °C (1000M,1000MB)

Note: (1) Programming would nommally take place at 26°C
(2) When programming a 0.1uF high frequency by-pass capacitor is required across V,,, and GND to suppress

noise transients.
(3) See Ordering Information for speed/powertemperature restrictions.

Capacitance (T,=25°C, f=1MHz)
Parameter Symbol Test Condition yyp max Unit
Input Capacitance Address, OE  C,, V, =0V 16 24 pF
CS14 Ceo V,=0V, 8 bit mode 4 6 pF
Output Capacitance 32BIT Coure  Vour=OV 8 12 pF
_ 16 BIT Courie  Vour=oV 16 24 pF
8 BIT Cours Vour=0V 32 48 pF

Note: Capacitance calculated not measured.

AC Test Conditions . Output Load Circult

* input pulse levels: GND to 3.0V Vee
* Input rise and fall times: 5ns
" * Input and Output timing reference levels: 1.5V
* Output load: See diagram. 4800
*V =5Vi10% y
YO Pin

*Including scope and jig l
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Operating Modes

The Tabile below show the logic inputs required to control the operating modes of each EPROM on the

PUMA2U1000. See page 6 for more details on Programming.

Mode CS | OE | vpp Veec | Outputs
Read 0 o | sv sV Data out
Output Disable 0 1 sV 5V Floating |
| Standby 1 X | sv sV Floating | 4 . v
Program 0 | 1 |125v| eV | Datain 0 - Vi
Program Verify () X | o [12sv]| v Dataout | X = V,orV,
Optional Prog. Verify] 0 o | sv Y Data out .
Note (1) 32 bit mode only.
Device identifler 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 |A0| D7| D6| D5 | D4| D3| D2| D1 | DO| HEX
IDENTIFIER DATA
ManufacturerCode | ., | V[ 0 [ 0 | 0 o[ 1] 1] 1]1 1F
Device Code Vgl 1l oo 1] 0] 1|o0]fo 94

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

Connection Table
PGA | Signal | PGA | Signal | PGA | Sgnal |PGA | Sgnal |[PGA | Signal
PinNo.| Name | PinNo.| Name | PinNo.| Name |PinNo.| Name | PinNo.| Name

1 D8 2 D9 3 D10 4 | A3 5 | Ve
6 | NC 7 | NC 8 | NC 9 DO 10 | D1
1 D2 12 | A14 13 CS2 14 GND 15 | D1t
16 | A10 17 | AN 18 | A12 19 | v 20 | CS1
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 | Ae 38 | A7 39 NC 40 | A8
41 A9 42 D16 43 D17 44 D18 45 | v,
46 | Cs4 | 47 | A4 48 | D27 | 49 | A3 50 | A4
51 | A5 52 | A14 53 | cs3 | 54 | aND | 55 | D19
56 | D31 57 D30 58 D29 59 D28 60 | Ao
61 Al 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

externally.
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READ OPERATION
DC Electrical Characteristics (V. =5V£10%,T,=55C to +125°C)

Standard  Low Power

Parameter Symbol Test Condition min max min max Unit
Input Leakage Current by  V=0Vto V. - 40 - 40 pA
V., Leakage Current lpp Read/Standby - 80 - 80 pA
Output Leakage Current lo  Vour=0Vto V., 32 BIT MODE - 10 - 10 pA
Average Supply Current 32 BIT  I,, f=10MHz, |,=0mA, CS®aV, - 360 - 360 mA
16BIT I, f=10MHz, | ~0mA, CS®aV, - 270 - 186 mA
8BIT Iy, f=10MHz, |, =0mA, CS@=V, - 225 - 99 mA
Standby Supply Curmrent li; CS®av,, P Static - 180 - 12 mA
lgs, CS®2V .-0.2V,0.2v2lPs2V 02V - 180 - 08 mA
Output Voltage Low Voo  lo=16.0mA - 045 - 045 V
Output Voltage High Vou low=4.0mA 24 - 24 -V

Notes: (1) Typical values are at V.=5.0V,T,=25°C and specified loading.
(2) CS above are accessed through &T-i These inputs must be operated simultaneously for 32 bit mode, in
pairs for 16 bit mode and singly for 8 bit mode.
(3) V. must be applied simultaneously or before V,,, and removed simultaneously or after V.
{4) See Ordering Information for speed/powerfemperature restrictions.

AC Characteristics
-55 -70 -90
Parameter Symbol min max min  max min max Unit
Address to Output Delay tec - 55 - 70 - 90 ns
CS to Output Delay tes - 55 - 70 - 9 ns
OE to Output Delay toe - 25 - 30 - 30 ns
OE or CS High to Output Float toe - 25 - 30 - 30 ns
Output Hold from Address, CSorOE - 0 - 0 - 0 ns
NOTE : T, not measured but guaranteed by design.
Read Cycle Timing Waveform
/ N
Address ><\ Address Valid /><

SR

Dout HIGHZ ¢ Datavaid
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PROGRAMMING OPERATION
DC Electrical Characteristics (V.=6.0V+0.25V,T,=25°C45°C, V,,=12.5V10.5V)
Standard Low Power
Parameter Symbol Test Condition min max min max Unit
Input Leakage Current lyy  Vi=OVto V., - 40 - 40 pA
Operating Supply Current 32 BIT |, Program & Verify, V,2V,2V,, - 320 - 320 mA
16BIT |, Asabove - 250 - 166 mA
8BIT |y, Asabove - 215 - 89 mA
Vpe Supply Current 32BIT I, CSi4d=V, - 120 - 120 mA
16BIT I, CS12=V,,CS23=V, - 60 - 60 mA
8BIT I, CSiaV,, CS24aV, - 30 - 30 mA
A9 Product ldentifier Voltage Vp 115 125 115 126 V
Output Voltage Low Voo ly=8.0mA - 045 - 045 V
Output Voitage High Vou loy=-4.0mA 24 - 24 -V
Notes: (1) V.. must be applied simultaneously or before V,, and removed simultaneously or after V..
AC Characteristics
Parameter Symbol min tyo max  Unit
Address Setup Time ts 2 - - HuS
OE Setup Time toes 2 - - us
Data Setup Time tos 2 - - ps
Address Hold Time tu 0 - - pus
Data Hold Time ton 2 - - us
OE High to Output Float Delay (1) tr 0 - 130 ns
Vpp Setup Time trs 2 - - us
Vce Setup Time tues 2 - - us
CS Initial Program Pulse Width tow 0.95 1.0 1.05 ms
CS Ovemprogram Pulse Width toew 2.85 - 7875 ms
Data Valid from OE toe - - 150 ns
Notes (1) Defines the time at which the output achieves the open circuit condition. This parameter is not measured
but guaranteed by design.
Programming Cycle Timing Waveform
. Program Read Verify
Address > Addrese Stable
las toed — Tan
h Data Out
Data Data In Stable /}——— Vaiid _/_‘f
fos Tou toe
Vep
Vep Vee __/ﬁt!‘—
Vee +1
Vee
N / N
Ts N /
e N I I
Lopw X __\.loes
O_E 4
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HIGH PERFORMANCE
PROGRAMMING ALGORITHM

32 Bit Programming

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 onthe V,, Supply Current.

Programming Algorithm

Two CS pulse widths are used to program, initial and
overprogram. The address inputs are setto address the
desired byte. V., Is raised to 6.0V and V. is raised to
12.5V. Thefirst CS pulse is 1ms. The programmed byte
is then verified. If the byte is programmed successfully,
then an overprogram CS pulse is applied for 3ms.

If the bytefails to program after the first ims pulse, then
up to 25 successive 1ms pulses are applied with a
verification after each puilse. When the byte passes
verification, the overprogram pulse width is 3 times the
number of 1ms pulses (n) required earlier (75ms max).

IMPORTANT. The Verity mode of each EPROM on
the PUMA 2U1000 can only be correctly used if it is
operating In 32 bit mode. When configured in 16 or
8 bit mode (Le. 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 Inputisa Don't Care (see page
3) and so elther 2 (16 bit) or 4 (8 bit) devices would
be trying to drive the Data Bus at the same time.

If the part falls 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 V,,, are low-
ered to 5.0V All bytes subsequently are read to com-
pare with the original data to determine if the device
passes or fails.

Notes:

1.V must be applied simultaneously or before V,
and removed simultaneously or after V.

121D

SET PROG/VERIFY MODE
Vpp=12.5V10.5V
'cC=6.0V10.25V

I
I ADDRESS=0 |

M1 n l

Address+1 1

—> Address| | program tpy =1.0 mS 5%

J NO

GO

YES

| Program topw =3nins |

Last
NO
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8 & 16 Bit Programming

ERASE

i

SET PROG/VERIFY MODH
Vpp=12.5V10.5V
'cc=6.0V10.25V

|
|  ADDRESS=0 |

n=0
<
iy n
|
- SET PROG/
Program tpw| 1.0 mS £5% VERIFY
MODE

SET READ MODE

Complete erasure of the devices used on the PUMA
2U1000 is performed by exposure to an ultraviolet light
source giving a dosage of 15WS/cm?. This dosage can
be obtained by using an ultraviolet lamp with a wave-
length of 2537 A at a minimum intensity of 12,000uW/
cm?, for approximately 15 - 20 minutes. The
PUMA 2U1000 should be directly under and about 1
inch from the light source.

Note that sunlight and fluorescent light may contain suf--
ficient ultraviolet light to erase the programmed infor-
mation. Although erasure times will be much longer at
these levels, the transparent lids on this module should
be covered with an opaque label to realise maximum
system reliabiity.
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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
MB MODULE SCREENING FLOW
A e
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%
Bum-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 Electrical Tests Per applicable Device Specification
Static (dc) . a) @ Ta=+25°C and power supply extremes 100%
b) @ temperature 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 Allowable (PDA) Calculated at Post Bumn-in at Ta=+25°C 10%
Quality Conformance Per applicable Device Spaecification Sample
External Visual 2009 Per vendor or customer specification
Ordering information
PUMA 2U1000LMB-90
l | I Ll_l_
Speed 55 =55ns
70 =70 ns
90 =90 ns

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

Power Consumption  Blank = Standard Power Part
L = Low Power Part

Memory Organization - U1000 = 32K x 32 UV EPROM (Conf% a l C
NOTE: The following modules are not available at present :-

Mosaic

L-55 LI-55 LM-55 LMB-55 M-55 MB-55 LM-70 LMB-70 Semiconductor
The policy of the company is one of continuous development and while the information presented in this data sheet is Inc.
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. L e et 21

Tel: (619} 271 45656
. H . R f FAX: (619) 271 6058
© 1988 Thisdesign is the property of Mosaic Semiconductor, Inc. €19



