SMJ27C040
524288 BY 8-BIT UV ERASABLE
PROGRAMMABLE READ-ONLY MEMORY

SGMS046B — NOVEMBER 1892 ~ REVISED SEPTEMBER 1997

¢ Organization . .. 524288 by 8 Bits J PACKAGE
® Single 5-V Power Supply (TOP VIEW)
® |ndustry Standard 32-Pin Duali-in-fine ] A
Package Fod N 9~
® All Inputs/Outputs Fully TTL Compatible anla b P
® Static Operation (No Clocks, No Refresh) A12]4 20[ Al4
@ Max Access/Min Cycle Time A7]s 28| A13
Vee £ 10% A6; M & "8
'27C040-10 100 ns AST 7 2] A9
'27C040-12 120 ns Adle 25| ATt
27C040-15 150 ns e 24 fm
H §
® 8-Bit Output For Use in Al :? zz 'E
Mlcroproce.ssor-Based Systems Aof 12 2} a7
¢ Power-Saving CMOS Technology paof| 13 20( DQs
® 3-State Output Buffers DQ1{]14 19§: DG5S
® 400-mV DC Assured Noise immunity With bQ21) 15 18] DQ4
Standard TTL Loads GND[} 16 17} DA3
@ Latchup Immunity of 250 mA on All input
and Output Pins PiN NOMENCLATURE
©® No Pullup Resistors Required AO-A18 Address Inputs
@ Low Power Dissipation (Vog =5.5V) DQO-DQ7  Inputs (programming)/Outputs
~ Active . . . 385 mW Worst Case E Chip Enable
~ Standby ... 0.55 mW Worst Case G Output Enable
(CMOS-Input Levels) GND Ground
® Military Operating Temperature Range vee & Supply +
v 13-V Power Suppl
- 55°C to 125°C PP ower mappy
description 1 Only in program mode

The SMJ27C040 is a set of 4194304-hit, ultraviolet-light erasable, electrically programmable read-only
memories (EPROMs).

These devices are fabricated using CMQOS technology for high speed and simple interface with MOS and bipolar
circuits. Alt inputs (including program data inputs) can be driven by Series 54 TTL circuits. Each output can drive
one Series 54. TTL circuit without external resistors. The data outputs are 3-state for connecting muitiple
devices to a common bus.

The SMJ27C040 is offered in a 32-pin 600-mil dual-in-line ceramic package (J suffix) rated for operation from
- 55°C to 125°C.

Since this EPROM operates from a single 5-V supply (in the read mode), it is ideal for use in
microprocessor-based systems. One other (13-V) supply is needed for programming. Al programming signals
are TTL level. For programming outside the system, existing EPROM programmers can be used.

PRODUCTION. DATA Information is current as of Mu«n date. Copyright © 1997, Texas Instruments Incorporated
Products conform {0 specifications per the terms of Inatruments

sandard warranty. does not Include
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1 This symbol is in accordance with ANSWIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the J package.

operation

The seven modes of operation arelistedin Table 1. The read mode requires a single 5-V supply. Altinputs are
TTL level except for Vpp during programming (13 V), and Vi (12 V)§ on A9 for signature mode.

Table 1. Operation Modes

FUNCTION
E 5 Vpp Vee A9 A0 DOO-DA7
Read Vil ViL Voo Voo x X ' Data Qut
Output Disable ViL ViIH vee Veo X X Hi-Z
Standby VM. X Voo Vee X X Hi-Z
Programming ViL Vi Vpp Veo X X Datg In
Program Inhibit VIH ViH Vpp Vee X X Hi-Z
Verify ViH ViL Vpp Voo X X Data Out
] Vit MG Code 97
Signature Mode ViL Vi vece vee Viut " e B
$ X can be Vj_or Viy.
Svy=12v+o5V
TEXAS
INSTRUMENTS
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read/output disable

When the outputs of two or more SMJ27C040s are connected in parallel on the same bus, the output of any
particular device in the circuit can be read with no interference from competing outputs of the other devices. To
read the output of a single device, a low level signal is applied to the E and G pins. All other devices in tha circuit
should have their outputs disabled by applying a high level signal to one of these pins. Output data is accessed
at pins Q0-Q7.

latchup immunity
Latchup immunity on the SMJ27C040 is a minimum of 250 mA on all inputs and outputs. This feature provides
latchup immunity beyond any potential transients at the P.C. board level when the EPROM is interfaced to

industry standard TTL or MOS logic devices. The input/output layout approach controls latchup without
compromising performance or packing density.

For more information see application report SMLA0O1, “Design Considerations; Latchup !Immunity of the
HVCMOS EPROM Family”, available through T1 Sales Offices.

power down

Active I supply current can be reduced from 70 mA to 1 mA for a high TTL input on E and to 100 pA for a high
CMOS input on E. In this mode all outputs are in the high-impedance state.

erasure

Before programming, the SMJ27C040 EPROM is erased by exposing the chip through the transparent lid to
a high intensity ultraviolet-light (wavelength 2537 A). The recommended minimum exposure dose
(UV intensity x exposure time) is 15-W-s/cm2, A typical 12-mW/cm2, filterless UV lamp erases the device in 21
minutes. The lamp should be located about 2.5 cm above the chip during erasure. After erasure, all bits are in
the high state. it should be noted that normal ambient light contains the correct wavelength for erasurs.
Therefore, when using the SMJ27C040, the window should be covered with an opaque label. After erasure {all
bits in logic high state), logic lows are programmed into the desired locations. A programmed low can be erased
only by ultraviolet light.

SNAP! Pulse programming

The SMJ27C040 and TMS27PC040 are programmed by using the SNAP! Pulse programming algorithm. The
programming sequence is shown in the SNAP! Pulse programming flow chart (Figure 1).

The initial setup is Vpp = 13V, Vog = 6.5 V, E = Vyy, and G = V. Once the initial location is selected, the data
is presented in paralle! (eight bits) on pins DQ1 through DQ8. Once addresses and data are stable, the
programming mode is achieved when E is pulsed ow (V) with a pulse duration of tw(pGMm). Every location is
programmed only once before going to interactive mode.

In the interactive mode, the word is verified at Vpp = 13V, Voe = 6.5 V, E = Vi, and G = V). l the correct data
is not read, the programming is performed by puiling G high, then E low with a pulse duration of tw(pGm). This
sequence of verification and programming is performed up to a maximum of 10 times. When the device is fully
programmed, all bytes are verified with Vo = Vpp =5V + 10%.

program inhibit

Programming can be inhibited by maintaining high level inputs on the E and G pins.

TEXAS
INSTRUMENTS
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Programmed bits can be verified with Vpp = 13V when G = Vi, and E = Vi

The signature mode provides access 1o a binary code identifying the manufacturer and type. This mode is
activated when A9 (pin 28) is forced to. 12 V. Two identifier bytes are accessed by toggling AO. All other
addresses must be held low. The signature code for the SMJ27C040 is 9750. A0 low selects the manufacturer's
cade 97 (Hex), and AQ high selects the device code 50 (Hex), as shown in Table 2.

Table 2. Signature Modes

428

IDENTIFIERT i '
a0 {oo7 | pge [ pas | paea | bas | paz2 | pa1 | pao | HEX
MANUFACTURER CODE | vy 1 a 0 1 [ 1 1 1 a7
DEVICE CODE ViM 0 1 0 1 0 0 o { o | 50
TE=G = Vi, A1-AB = Vi, A9 = Vpy, AID-A18 = V)L, Vpp = VCC.
INSTRUMENTS

POST OFFIGE BOX 1443 ® HOUSTON, TEXAS 772611443



SMJ27C040

524288 BY 8-BIT UV ERASABLE
PROGHAMMABLE READ-ONLY MEMORY

| Address = First Location |

[Vcc=65V:025V, Vpp =13 V025 V]

~ NOVEMBER 1902 - REVISED SEPTEMBER 1997
%

Program
Mode

|__Program One Pulse =ty = 100us _ J&—] Increment Address

Last No
Address?
Yes
| Address = First Location |
X=0 l

—

‘——I Program One Pulse = ty, = 100 us 1

interactive
Mode

v
Vec=Vpp=5V+05V | i Device Failed

Compare
All Bytes
to Original
Data

Fail

Device Passed

Figure 1. SNAP! Pulse Programming Flow Chart

Final
Verification
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo (see Note 1) ... . i ~-08Vio7V
Supply voltage range, Vpp(see Note 1) ... ... ... oo i ~0.6Vio14V
Input voltage range (see Note 1), Allinputs except A9 ... ..ot iiinnnnn. -06Vio65V

N -08Vio13V
Output voltage range, with respectto Vgg{seeNate 1) .......................... -08VtoVoo +1V
Minimum operating free-airtemperature ............. ... .. e - 55°C
Maximum operating c4se temParature ... ... ... .. iiiiiitit i e 125°C
Storage temperature Tange . ... ...ttt e ~65°C to 125°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device, These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refiability.

NOTE 1: All voltage values are with respect to GND.

recommended operating conditions

MIN TYP MAX UNIT
v Supply volta Read mode (see MNote 2) 45 8 55 v
0
ce PPl ge SNAP! Pulse programming algorithm 6.25 65 .75 v
Read mode (see Note 3 Voo 06 Voo + 0.8 v
Vpp Suppiy voltage - ¢ ) - ce cC
SNAP! Puise programming algorithm 12.75 13 13.25 v
. . TTL 2 Vee+0.5
Vi High-level input voitage 4
CMOS Voo - 0.2 Vo+0.5
v Low-lavel input volta AL -05 08 v
ow-lavel input v e -
L patvotss CMOS ~05 0.2
TA Operating frae-air tomperature -85 °C
Tc Operating case temperature 125 °C

NOTES: 2. Vggmustbeappliedbefore or atthe sametimeas Vpp and removed after or atthe sametime as Vpp. The device mustnotbeinserted
into or removed from the board when Vpp or V¢ is applied.
3. Vpp can be connected to Vg directly (except in the program mode). Voo supply current in this case would be I + Ipp.
During programming, Vpp must be maintained at 13V : 0.25 V.

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
Von  High-level output voltage lop = — 400 pA 24 v
Vor Low-level output voltage oL =2.1mA 0.4 v
Iy Input current (leakage) Vi=0Vte55V +t pA
o Output current (leakage) Vo=0VtoVpe +1 nA
Ipp1 Vpp supply current Vpp=Veop =55V 10 LA
ipp2  Vpp supply current (during program pulse) (see Note 4) Vpp = 1275V, Tp-25°C 507 mA
TTL-Input level Voo =55V,  E=Viy 1| wA
loc1 Ve supply current (standby) CMOS-Inputlevel | Voo <55V,  E=Veo 10| A
E=V)., Voo =58V
lcce Voo supply current (active) teycle = minimum cycle time, 50 mA
outputs open (see Note 5)

NOTES: 4. This parameter is only sampled and not 100% tested.
5. Minimum cycle time = maxirnum access time.

TEXAS
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capacitance over recommended ran
f=1MHz (Vcc=Vpp=5V 0.5Vt

SMJ27C040
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SGMS0468~ NOVEMBER 1992 ~ REVISED SEPTEMBER 1997
]

ges of supply voltage and operating free-air temperature,

PARAMETER TEST CONDITIONS MIN TYPE MAX| uniT
Ci Input capacitance Vi=0V 4 8 pF
Co Output capacitance Vo=0V 8 12 pF

t Capacitance is sampled only at initial design and after any major change.
¥ Al typical vaiues are at Ta = 25°C and nomina! voltages.

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature (see Notes 7 and 8)

c nggLN g |'27C040-10 | 27C040-12 | '27C040-15
PARAMETER (SEE NOTE UNIT
6 AND 7) MIN  MAX| MIN MAX| MIN MAX

| ta(a)  Access time from address 100 120 150 ns

ta(g)  Access time from chip enable 100 120 150 ns

tan(G) Output enable time from [ (see Figure 2) 50 50 50 ns

- - =P Inputty <20 ns
Output disabie time from G or E, whichever accurs putie -

tdis firslp(:ee Notee 8) Input t < 20 ns 0 50 0 50 0 50| ns

t Output data valid time after change of address, E 0 0 o

VIA)  or &, whichever accurs first (see Note 8) ne
NOTES: 6. For all switching characteristics the input pulse levels are 0.4 V to 2.4 V. Timing measurements are made at 2 V for logic high and

0.8 V for logic fow. (Figure 2)
7. Common test conditions apply for tgjg except during programming.
8. Value calculated from 0.5-V delta to measured output level. This parameter is only sarnpled and not 100% tested.

switching characteristics for programming: Ve = 6.5 V and Vpp = 13 V (SNAP! Pulse), Ty = 25°C

PARAMETER MIN  MAX | UNIT
tdig(G) Output disabie time from G 0 100 ns
tan(Gy  Output enable time from G 150 ns

timing requirements for programming
MIN  TYP MAX | UNIT
th(A) Hold time, address 0 us
thiD) Hold time, data 2 us
fw(paM) Pulse duration, program SNAP! Pulse programming algorithm g5 100 105 us
tsu(A) Setup time, address 2 us
tSU(E) Setup time, E 2 ps
tsu(G) Setup time, G 2 s
tsu(D) Setup time, data 2 us
tsu(vep) Setup time, Vpp 2 s
tsu(vce) Setup time, Voo 2 us
i
b TEXAS
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PARAMETER MEASUREMENT INFORMATION

RL =800
Output
Under Test
C =100 pF
I (see Note A)

NOTE A: €| inciudes probe and fixture capacitance.

208V

24V

X X
0.4V o8V 08V

Figure 2. Output Load Circuit and Input/Output Wave Forms
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Figure 3. Read-Cycle Timing
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PARAMETER MEASUREMENT INFORMATION

- Verity —
bq——' e Program ———9| |
| A
X Address Stable ><
i
n—~—» tsu(a) i - th(a) ———#:
——{ Data in Stable }—HI-Z—G—@@
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13-V Vpp and 6.5-V Vo for SNAP! Pulse programming.

Figure 4. Program-Cycle Timing (SNAP! Pulse Programming)
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