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/Description

The PUMA2U4000 is a 4 Mbit CMOS High
Speed UV EPROM in a 66 pin PGA package
withaccess times of 120nsand 150ns. The
outputwidthisuser configerableas8,16or 32
bits wide. Ithas alow power standby mode of
2.2mW(max)and complete device programming
canbecompletedin 14 seconds. The package
hason-board decoupling capacitorsandis
suitable for thermal ladder applications.

May be screened in accordance with MIL-STD-
883.

_

4,194,304 bit CMOS UVEPRCM
Features

FastAccesstimesof120/150ns
Pingridarraygives2:1improvementover DIL.
Package Suitable for Thermal Ladder Applications.
Onboard decoupling capacitors.

Configurableas 8 / 16 / 32 bitwide.
Operating Power 182/ 341 /660 mW (max)
Standby Power 2.2 mW (max)

Ve Voltageof 12.5+0.3V.

Complete Device Programmingin 14 seconds (typ)
May be screenedinaccordance with MIL-STD-883.

V..  ProgrammingVoltage
L GND  Ground
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Pin Functions \
A0-Al6 Addressinputs DO-D31  Datalnputs/Outputs
CS51-4  ChipSelect OE OutputEnable
PGM1-4 ProgramEnable NC NoConnect

V.. Power(+5V)
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DC OPERATING CHARACTERISTICS
[Absolute Maximum Ratings®

Voltage on pinsV,,and A, @ Viep -0.6V to +13.5 \
VoltageonpinV . Viee 0.6V to +7.0 \%
Voltage onany other pins @ V., -0.6V to + 7.0 Vv

P, w

Power Dissipation 2
Storage Temperature Tge  -65to+150 C

Notes: (1) Stresses abovethose listed may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification
isnotimplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

(2) Pulsewidth-1.0Vforlessthan50ns.

{Recommended Operating Conditions

Parameter min typ max
Supply Voltage Vee 4.75 5.0 6.25 v
DCProgram Voltage Ve 122 125 128 \
Input High Voltage Vi, 2.2 - V1@V
InputLow Voltage V. -0.3® . 08 \
Operating Temperature T, 0 . 70 ‘C(2U4000)
T -40 - 85 ‘C(2U4000h
Tam -55 - 125 ‘C(2U4000M, MB)

Notes (1) Pulsewidth-1.0Vforlessthan50ns.
(@) V+1.5Vforpulse width-20ns. IfV,,is over the specified max. value, Read operation cannot be guaranteed.

Capacitance Wﬁm) &

Parameter Symbol Test Condition‘ ‘ typ B max  Unit
InputCapacitance  Address, OE Cna Vv, =0V - 40 pF Note: Th
: These parame-
PGM1-4,CS1-4 Cinz V=0V . 10 F' tersarecalculated
170 Capacitance 32BitMode Cho V=0V - 15  pF andnotmeasured.

Note:These parameters are calculated and not measured.
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Read Operation_(1,= 5515 +125 G Vo =5Va% Vo Ve |

Parameter Symbol Test Condition min typ® max Unit
Input Leakage Current Address, OE | V=0Vto V., 20 A
OtherPins 1, V,=0VtoV. 2 A
OutputLeakage Current 32bit | Vour=5.25V - - 40 pA
V.. Leakage Current I Vee=5V . 4 & pA
Operating Supply Current 32bit | CSM=y,,I,,,=0mA 200 mA
Average Supply Current 32bit |, f=10MHz,l, =OmA 200 mA
16bit |, As Above 102 mA
8bit |, AsAbove 53 mA
Standby Supply Current TTL I,  CS®=V,,1,,=0mA - - 5 mA
CMOS I, CS®=V,0.3V,0.2V<V, <V,.-0.2V . 4 400 A

OutputLowVoltage Voo lo=2.1mA . - 045 vV

OutputHighVoltage Vou low=-400pA 24 \'

Notes (1) CSabove are accessed through CS1-4. These inputs must be operated simultaneoulsy for 32 bitoperation, in
pairsin 16 bitmode and singly for 8 bit mode.
(@ Typicalfigures measured at25°C.
(3) CAUTION: the PUMA 2U4000 must not be removed fromor inserted into a socket when V. or V.. is applied.

ProgrammmgOperatlon (T 25°C +5°C Ve=6.0V20.25V, V=12, 5V +0 3V)

Thefollowinginformationis provided for deS|gn purposes only

Parameter Symbol Test Condition min typ® max  Unit

V.. ProgramSupplyCurrent  32bit lecps  Programmingin operation 120 mA

16bit .., As Above 60 mA

8bit .5, As Above D mA

Vpp ProgramSupply Current  32bit 1., Single Byte Programming 160 mA

16bit g, As Above 8 mA

8bit 1, As Above 40 mA

32bit Ippm Page Mode Programming 200 mA

16bit 1., As Above - 100 mA

8bit I, As Above - . 50 mA
Identifier Select Voltage v, 115 120 125 VvV
ProgrammingVoltage Voo 122 125 128 VvV
Supply Voltage Vv 575 6.0 625 V
Output Low Voltage during verify Voo  10=21mA . - 045 VvV
Output High Voltage during verify V.,  lo=400pA 24 \%

Notes (1) CSabove are accessed throughCS1-4. These inputs mustbe operated simultaneoulsy for 32 bitoperation, in
pairsin 16 bitmode and singly for 8 bit mode.
(@) Voo must be applied before V,,, and removed after V,,,.
(3) V,, mustnotexceed 13.5Vincluding overshoot. _
4 The transitionsV, to 12.5Vor12.5Vto V, are notallowed while CS =Low.

(®) When programmmgthe PUMA 2U4000, a O 1uF capacitor is required across V,, and GND to suppress noise
transients which may damage the device.

(6) CAUTION: The PUMA 2U4000 must not be remaved from or inserted into a socket while VppOF Vo areapplied.
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Di3ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Operating Modes e

This table shows theinputs reqw redto control the operatmg modes ofthe EPRO Mson the PUMA 2U4000.

Mode CS |OE |PGM| A0 | A9 Vpp | Vece | Outputs
Read 0 0 1 X X 5V 5v Dataout
Output Disable 0 1 1 X X 5V 5V Floating
Standby 1 X X X X 5v 5v Floating
Program 0 1 0 X X 125v | &V Datain
Program Verify 0 0 1 X X 125V | ev Dataout
Page Data Latch 1 0 1 X X 125v | 6V Datain
Page Program 1 1 o X X 125v | eV Floating
0 0 0 X X 125V eV
Programnhibit 0 1 1 X X 125v| ev Floating
1 0 0 X X 1125v 6V
1 1 1 X X |125vV| &V 1=V,
(dentifier | Manufacturer | 0 0 1 0 12v X 56V | 07, 0=V,
(NOTE1) | DeviceCode! O 0 1 1 12v X 56V | 38, X = Don'tCare

Notes (1) Al-A8=A10-Al6=V,

@ CSisaccessed through CS1-4, and PGM is accessed through PGM 1 -4. For correct operation, CS1-4 must

operate simultaneously for 32 bitoperation, in pairs for 16 bitoperation, or singly for 8 bitoperation. PGM1-4
mustalsobe operated in the same manner.

|AC Test Condltlons

*Input pulse Ievels GNDto 3. OV *Qutputload: 1 TTLgate + 100pF
*Inputriseandfall times: 5ns *_=5V+10%,
*Inputand Output timing reference levels: 1.5V *Moduleistestedin 32 bit mode.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San th:zgo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Read Operation ST T e

-12 -15
Parameter Symbol min max min max Unit
Address to Output Delay tace - 120 - 150 ns
Chip Selectto Output Delay tes . 120 . 150 ns
OutputEnable to Output Delay toe . 60 . 70 ns
OE or CS High to Output Float® te 0 50 0 €0 ns
Output Hold from Address, CS or OE ton 0 - 0 - ns

Notes (1) t, isdefinedas thetimeatwhichthe outputs achieve the open circuit conditions and is not referenced to output
voltage levels. This parameter is sampled and not 100% tested.

fﬁogramm\i‘ngéperati‘on'«,‘ ;~

Parameter Symbol min lyp max  Unit
Address Setup Time ts 2 HS
Qutput Enable Setup Time toes 2 us
Output Enable Hold Time oEn 2 us
DataSetupTime tos 2 us
AddressHold Time t 0 VIS
[V 2 HS
DataHold Time t, 2 - Ms
Output Enable Highto Output Float Delay ® tor 0 130 ns
V.- Setup Time tes 2 S
V.. SetupTime tyes 2 . - VS
Program Initial Program Pulse Width® to 0.19 02 021 ms
Program Overprogram Pulse Width® torw 0.19 525 ms
Data Valid from Output Enable toe 0 150 ns
Program Setup Time toems 2 . us
Chip SelectSetup Time tees 2 [VES
Chip Select Hold Time teon 2 . . 'S
Output Enable Pulse Widthduring Datalatch  t, 1 - - Hs

Notes (1) Definesthetimeatwhichthe outputachieves the opencircuitcondition andis no longer driven.
(2) Initial program puise width tolerance is 0.2 ms+ 5%,
(3) Lengthof this pulse mayvary as a function of the iteration countervaluen.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Di5ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Beﬂad”’Cycle Timming Waveform
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DEVICE OPERATION
IHigh;Performanée'PfograMniih‘nglgdrithm e

The PUMA 2U4000 can be programmed using either of the alogorithms shown below. These allow faster
programming times without stressing the device or causing deterioration in Data Retention Time. Twomethods are
described here, Single Byte and Page Mode; see the Truth Table on page 4 for selction of these modes.

Although eachflow chart specifically refers to a single EPROM, ali four devices on the PUMA can be programmed
simultaneouslyin 32 bitmode, in pairsin 16 bit mode or singly in 8 bit mode.

Note thatthe parts used on this module are Hitachi 27C101A; this information, together with the device identifier
code, should allow the correct programming alogonthm tobe selected automatically.

Smgle Byte

When the Program logic conditions are satisfied, the location is designated by AO - A16, and the data to be

programmedis applied 8 bitsin parallel on DO - D7. In this state, Byte programming is completed when PGMiis
atalowlevel.

START

SETPROG./NERIFY MODE
Vpp=12.5V0.3V
Vce=6.0V0.25V

1
l ADDRESS=0 |

NO

| n+1_yn I
Address+1 YES

n=257?
— Address I Program t,,=02mS 5% I
J

SET READ MODE
Vpp=Vec
Vee=6.0V10.25V

RgA\D NOGO

All Address —

FRL
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Page Mode

Page Mode allows up to 16 bytes of data to be simultaneously programmed. The destination address for a Page
Programming operation must reside on the same pagei.e. A2 - A16 must not change. When the logic conditions
inthe Truth Table are satisfied, Page Mode Programming is activated. The four locations in the same pageare
designatedbyAQ-Al, andthedataisappliedin parallelon DO-D7. inthis state the datalatch(4 bytes)is completed,
and the datais programmed when OE is high. Programming is completed when PGMis low.

SET PAGE PROGRAM LATCH MODE
Vpp=12.5V+0.3V  Vec=6.0V40 25V

| ADDRESS=0 |

o ]

I Latch l

I Address+1—y Address ]

|
[ Latch |
[ Address+1_y Address l

| Latch |

I Address+1-) Address l

Address+1 I Latch I
— Address
A ~
l n+iy n ] NO

SET PAGE PROG. VERIFY MODE YES
Vpp=12.5V+0.3V  VCC=6.0V+0.25V

Program t py =0.2mS 5% —|

VERIFYN, NOGO

o]
lProgram topw =0.2n mSI

SET READ MODE
Vpp=Vee Vee=5.0V+0.25V

ﬁ EAD \ NOGO

Address®,
GO
END FA[
Mosaic Semiconductor, Inc., 7420 Carrolt Rd. Suite 300, San Di9ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Programming Notes .

Upon delivery, or after eacherasure, the MUM8128W has all 1
loaded into the devices through the procedure of programming.

This mode isentered when 12.5V is applied totheV, pin,V_ israisedto 6.0V, CS and PGMare atVlLandﬁ

isatV,,asshown onthe Table on page 2. Data maybe appliedin8, 16 or 32 bitsin parallel depending on how
CS1-4and PGM1-4 are controlled.

The algorithms reduce programming time by using 200us pulses followed by byte verificationto determineifthe
byte has been successfully programmed. If the data does not verify, up to 25 such pulses(n) can be applied, after
which, if verificationfails, programming stops. This proccessis repeated for each memory location within the PUMA
2U4000. After successful programming each memory locationis givenan overprogrampulse of ntimes 0.2 ms
durationtoensure thatall bits have an adequate margin.

Thealgorithms programatV,=6.0Vin order toensure thateach EPROM bitis programmedto a sufficiently high
threshold voltage. After programmingis complete, all bytes are compared with the original data withV =5.0V+5%.

Inorder to overcome the voltage drop caused by the inductive effects of the printed circuit board on which the PUMA
2U4000 moduleis used, itisrecommended that a 4.7pF electrolytic capacitor is used between V., and GND for

every two PUMA modules. This capacitor should be placed close to the point where the power supply is routed to
the UV EPROM array.

Device Identifier Mode -

The device identifier mode allows the reading out of a binary code from an EPROMwhich identifyits manufacturer
and specific type. Itisintended to be used to automatically match the device to be programmed with the correct
algorithm. This mode operates over the 25°C+5°C temperature range.

Inorder toactivate thismode 12.0V+0.5V must be placed onto address line A9, after which two identifier bytesmay
beread bytogglingAOfromV, toV, . Allother address lines are held atV, during this sequence.

The manufacturer code is accessed withAO=V, and the device code with AO=V,,; the values for these codes are
givenin the Operating Mode Table on page 2. Note that all identifiers for manufacturer and device codes will
possess odd parity, with D7 defined as the paritybit.

Complete erasure of the PUMA 2U4000 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 awavelength of 2537 A ata minimum

intensityof 12,000uW/cm?, for approximately 15 - 20 minutes. The MUM8128W should be directlyunderand about
linchfromthelightsource.

|Erase

Note that sunlight and fluorescent light may contain sufficient ultravioletlight to erase the programmed information.
Althougherasure 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 reliability.
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- Package Details Dimensionsinmm(inches),

27.69 (1.09) SQUARE

15.20 (0.600) typ
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| Military Screening Procedure

Module Screening Flow for high rehablhty productisinaccordance with MIL-STD-883 method 5004 Level B.

MB MODULE SCREENING FLOW
SCREEN TEST METHOD LEVEL
Visual and Mechanical
Externalvisual 2017 Condition B(or manufacturers equivalent) 1009,
Temperaturecycle 1010 Condition C(10Cycles,-65°Cto +150°C) 100%,
Burn-In
PreBurn-in Electrical Per Applicable device Specifications atT,=+25C(optional) | 100%
Burn-In Method 1015, ConditionD, T,=+125C 1007,
Final Electrical Tests Perapplicable Device Specification
Static(dc) a)@ T,=+25Cand power supply extremes 100%
b) @ temperature and power supply extremes 100%
Functional a)@T,=+25"Cand power supply extremes 1009,
b)@ temperature and power supply extremes 100%
Switching(ac) a)@T,=+25"Cand power supply extremes 100%
b)@ temperature and power supply extremes 100%,
Percent Defective Allowable (PDA) Calculated atPost Burn-inat T,=+25C 109
Quality Conformance Perapplicable Device Specification Sample
External Visual 2009 Per HMP or customer specification

Mosaic Semiconductor, Inc.,

7420 Carroll Rd. Suite 300, San Dlitigo, CA 92121
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F)rder,ingKlnfg(mfa‘tiiqg:'?m DL R

PUMA 2U4000MB-12
L

1 L|i
Speed 12 =120ns

15 =150ns

Temp.range/screening  Blank =Commercial Temp.
| =Industrial Temp.

M =Military Temp.
MB =Screenedin accordance with
MIL-STD 883
Memory Type U4000 =128Kx 32 UVEPROM
(configurableas 256Kx 16
or 512Kx 8)
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