THOMSON

COMPONENTS

1S27C64P-15/20/25/30

MEMORY COMPONENTS

ADVANCE INFORMATION

The TS27C64P isanighspeed 64K bits ane time electrically programmable
ROM ideally suited for appiications where fast turn-around is an important

requirement.

The TS27C64P is packaged in a 2B-pin dual-indine plastic package and
therefore can not be re-written. Programming is performed according to
standard THOMSON SEMICONDUCTEURS 64K £EPROM procedure.

Compatible to standard TS27C64 (electrical parameters)
Programming voltage 12.5 V
High speed programming

ldeal for automatic insertion
Also proposed in PLCC (32 pins JEDEC standard)

.
L]
.
® 28-pin JEDEC approved pin-out
.
.

cCMOSs

6
(

5.536-BIT
8192 x 8)

ONE TIME PROGRAMMABLE -ROM
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TABLE 1: ORDERING INFORMATION
PLASTIC PACKAGE
PART NUMBER | tacc (ns) | tog (ns) tog (ns) Vee
TS27C64P-15 150 150 75 5V + 10% PIN ASSIGNMENT
TS27C64P-20 200 200 80 5V + 10%
TS27C64P-25 250 250 100 |5V + 10% et ~ =h vee
TS27C64P-30 300 300 120 [5v + 10% a12 2 270) o
a7 Q3 26{] Nc
Operating temperature range A6 E " 25 D AR
0°C to+ 70°C (CP suffix), — 40°C to+ 85°C (VP suffix) E 5 24 :l o
—40°C to 105°C (TP suffix) AS A
as e 23[] A1
A3 7 22[] O
a2 [1s 21[J ato0
Al 9 20 CE
BLOCK DIAGRAM g u
Ao [Jro 1901 o7
Vee DATA OUTPUTS 00-07 oo [n 18/ o6
GND Ot o1 ]2 17(J os
s 111111 oz [ 16{] 04
ng OUTPUT ENABLE [y 3
outPUT
cE and PROGLOGIC 1 BUFFERS GND [}14 15[] o3
—a4
= OECODER : Y GATING PIN NAMES
AD-A12 Address
AD-A12 | e - —
ADDRESS{ =1 ] C_E- Chip Enable
INPUTS | == X . 65536 8IT Ot Qutput Enable
— DECODER . CELL MATRIX
— . 0007 Qutputs
:: — PGM Program
NC Non Connected
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MAXIMUM RATINGS (Note 1)

* With respect to Vg

Note 1 :

Rating Symbol Value Unit
Operating temperature range Tamb TLtoTH °c )
TS27C64CP 0 to+ 70 .
TS27C64VP — 40 10+ 85
TS27C64TP — 40 10+ 105
Storage temperature range Tstg —6510+125 °c
Supply voltage Vpp* -0.6 to + 14 v
{nput voltage A9 Vin* —~06 to +13.5
Except Vpp, A9 —061t0 +6.25 E
Max power dissipation Pp 1.8 w
Lead temperature +300 °c
{Soldering : 10 seconds) :

“*Maximum ratings’* are those values beyond which the safety of the device cannot be guaranteed. Except for “"Operating tem-
perature range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical charac-
teristics’* provides conditions for actual device operation.

READ OPERATION (Note 2)

DC CHARACTERISTICS
Tamb=TL 1O TH. VCC=5V *10%, Vgs = 0 V {Unless otherwise specified)
Characteristic Symbol Min Typ Max Unit
{Note 2}
Input ioad current (Viq= VCC of GND) Y] - - 10 uA
Ouput leakage current {Vgy1= VCC or Vss, CE=Vn! Lo - - 10 uA
Vpp read voltage Vep Vee -0.7 - Vee v
Input low voltage VL -0 - 08 v K
input high voltage (Note 2} ViK 2.0 - vce+1 v ’
Qutput low voltage Vou v
IoL= 2.1 mA - - 0.45
loL=0uA - - 0.1
Output high voitage VoH v
loH=—400 pA 24 - -
1OH =0 A vee -0 - -
gEc supply active current (TTL levels) ‘cc2 - 10 30 mA :
-6£= V)L. Inputs= V) or V|, = 5 MHz,1/0= 0 mA
V¢ supply standby current
CE=Vin 1CCSB1 - 05 1 mA
CEavee 1CCSB2 — 10 100 nA
Vpp read current (Vpp=Vcc=5.5 V) ippq - - 100 LA
AC CHARACTERISTICS {Notes 3, 4,5}
Tamb=TLtWTH -
. Maximum values
Characteristic Symbol Min Unit
TS27C64|TS27C64 TSZ7C64“ TS27C64;
-15% -20 -25 -30
Address to output delay (CE = OE=Vy) tacc - 150 200 250 300 ns
CE 10 output delay (OE =V} tCE - 150 200 250 300 ns
Output enable to output delay ICE =V} tOE - 75 80 100 120 ns
Output enable high to output float 1pF (Note 4) 0 50 50 60 105 ns
(CE=V)L)
Output hold fram addresses, CE or OE tOH o - - - - ns
whichever occured first (CE = OE = V)
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CAPACITANCE (Note 5}
Tamb =+25°C, f=1MHz

Characteristic Symbol Min Typ Max Unit
Input capacitance (Vin = OV} Cin - 4 6 pF i
Output capacitance {V o= 0 V) Cout - 8 12 pF

Note 2 : Typical conditions are for operation at : Tamp =+ 25°C, VoCc = 5 V, Vpp = Vg, and Vgs =0 V

Note 3 : VcC must be applied at the same time or before Vpp and removed after or at the same time as Vpp
Vpp may be connected to VCC except during program.

Note 4 : The tpF compare level is determined as follows :
High to THREE-STATE, the measured VQH(DC) — 0.1V
Low to THREE-STATE the measured VQ|{DC)} + 0.1V.

Note 5: Capacitance is guaranteed by periodic testing. Tamp =+ 25°C, f= 1 MHz

AC TEST CONDITIONS (Figure 1,2) FIGURE 1 — OUTPUT LOAD CIRCUIT
Output Load 1 TTL Gate and C|_ =100 pF 13v
input Rise and Fall Times <20ns 1N914
fnput Pulse Levels 0.45V to 2.4V
Timing Measurement Reference Level 33k0
inputs , Outputs 0.8V and 2V Device
under out
tost
CL=100pF
{Includes fig
ic-p-ciumi

FIGURE 2 — AC TESTING INPUT/QUTPUT WAVEFORM
24v

-~ 20V e .
Test points N
08V .
045V il iy

AC testing inputs are driven at 2.4 V for a logic "’1” and 0.45 V for a logic "'0". R
Timing measurements are made at 2.0 V for a logic 1" and 0.8V for a logic “0". N

AC WAVEFORMS (READ MODE}

ADDRESSES IDE:‘EJS:ES
o — *
=T\
I Ce
_
OE
= - o
W2 Wz
QUTPUT e VALID OUTRUT
l+—— ncc - "o
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HIGH SPEED PROGRAMMING CHARACTERISTICS

DC PROGRAMMING CHARACTERISTICS

Tamb=25% 5°C,Vcc=6.0Vt0.25V,Vpp =125V 03V (Note 1)

Characteristic Symbol Min Typ Max Unit
tnput current (all inputs - V= V| or V 4} n - - 10 HA
Input low level {all inputs) ViL -0.1 - 08 v
Input high level Vi 2.0 - Vee +1 v
Output low voltage during verify (1oL = 2.1 mA) VoL - - 0.45 v
Output high voltage during verify { 1o =- 400 uAl VOoH 24 - - A"
Ve supply current (Program & Verify) cc3 - - 30 mA
Vpp supply current (Program - CE- V||_-T’_Gﬁ) ‘pp2 - - 30 mA
AC PROGRAMMING CHARACTERISTICS
Tamb=251% 5°C, Vee =60V 025V, Vpp = 125V 0.3V (Note 1}

Charactaristic Symbot Min Typ Max Unit
Address set-up time tAS 2 - - us
OF set-up time tOES 2 - - us
Data set-up time s 2 - - us
Address hold time tAH ] - - us
Data hold time DM 2 - - us
Output enable to autput float delay tDF 0 - 130 ns
Vpp set-up time VPS 2 - - us
Vo set-up time tvCs 2 - - us
PGM initial program pulse width pw 095 1.0 1.08 ms

—PG_M overprogram pulse width (Note 2) tOPW 2.85 - 78.75 ms
CE set-up time CES 2 = - us
Data valid from OE t0E - - 150 ns

AC TEST CONDITIONS

Input rise and fali times {10% to 90%) 20ns
Input pulse levels 0.45V to 2.4V
Input timing reference level 0.8V and 2.0V
Ouptut timing reference level 0.8V and 2.0V

Note 1: Vo must be applied simuitaneously or before Vpp and removed simultaneously or after Vpp.

Note 2 : topw is defined in flow chart.
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HIGH SPEED PROGRAMMING WAVE FORMS

ViL

Vi

|¢——————— PROGRAM VERIFY
Vi 43
ADDRESSES >< ADODRESS STABLE DATA OUT VALID X
viL
le— tAs —]
— [— AN
ViH p High Z /[ s
DATA DATA IN STABLE >—_—< DATA OUT VALID
ViL »
s
j— DS — — DFP
tOH o
n
3
Vep /
vep
j¢— tvps —»
Vee
@
vee +1
v /
¢¢  vee e -tves —»]
ViH
CE
Vi i3
CES —
ViH e—————— = <

NVl

—

r—mes*'

OF
ViL

Lok adn

—

Pw
topw |'—

transients which can damage the device.

TABLE 2. MODE SELECTION

[¢— t0e — —
‘L————-————a/,

The input timing reference level is 0.8V for V|{_and 2.0V for V.
tOE and tDFP are characteristics of the device but must be accommodated by the programmer.
When programming the TS27C64, a 0.1 uF capacitor is required across Vpp and ground to suppress spurious voltage

Pine CE OF A9 PGM Vp, v Outputs

Mode 20) 22) (24) @n (1r (ﬁ? (11-13 15-19)
Read viL viL x ViH Vce Vce Dout
Output disable viL Vi X ViH vVee vee Hi-Z
Standby VIH X X X Vee Vee Hi-Z

Hi

p,'(;'f,‘.::,',ﬁm Vi ViH x viL Vep Vee DIN
Program Verily ViL Vi x Vi Vep Vce Oour
Program inhibit ViH X X X Vpp vee Hi-Z
Electronic VH

signature (Note 3) ViL ViL | note2| VM vee vee cooe
NOTES : 1 - X can be either Vy_ or V|4 3 - All address lines at V(i except A9 and AO that is

toggled from V| (manufacturer code: 98) to
2-VHy=120V 05V ViH (type code: 08).
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HIGH SPEED PROGRAMMING FLOW CHART

Start

( ADDR = First location )

Vee=6.0V
Vpp=126V

Increment ADDR

Device passed
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FUNCTIONAL DESCRIPTION

DEVICE OPERATION

The seven modes of operation of the TS27C64 are listed
in Table 2. A single 5V powsr supply is required in the
read mode. All inputs are TTL levels except for Vpp.

Read Mode

The TS27C64 has two control functions, both of which
must be logically active in order to obtain data at the
outputs. Chip Enable (CE) is the power contral and
should be used for device selection. Output Enable {OE)
is the output control and should be used to gate data to
the output pins, independent of device selection. Assu-
ming that addresses are stable, address access time
(tAcc) is equal to the delay from CE to output {tCE).
Data is available at the outputs after a delay of tGE
from the falling edge of OE, assuming that CE has been
low and addresses have been stable for atleast taCC-t3E.

Standby Mode

The TS27C64 has a standby mode which reduces the
maximum power dissipation to 5.5 mW. The TS27C64
is placed in the standby mode by applying a TTL high
signal to the CE input. When in standby mode, the out-
puts are in a high impedance state, independent of the
OE input.

Output OR-Tying

Because EPROMs are usually used in larger memory

arrays, we have provided two contrai lines which accom-

modate this multiple memory connection. The two

control lines allow for :

a) the lowest possible memory power dissipation, and

b) complete assurance that output bus contention will
not occur.

To use these control lines most efficiently, CE (pin
20) should be decoded and used as the primary device
selecting function, while OE (pin 22) should be made
a common connection to all devices in the array and
connected to the READ line from the system control
bus. This assures that all deselected memory devices
are in their low power standby modes and that the
output pins are active only when data is desired from
a particular memary device.

Programming modes

CAUTION : Exceeding 14V on pin 1{Vpp) will damage
the TS27C64.

Initiatly, and after each erasure, all bits of the TS27C64

are in the 1" state. Data is introduced by selectively
programming “0s’’ into the desired bit locations. Al-
though only “Os” will be programmed, both "1 and
"0s’" can be presented in the data word. The only way
to change a 0" to a ““1" is by ultraviolet light erasure.

This Materia
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The TS27C64 is in the programming mode when the Vpp
input is at 12.5 V and CE and PGM are both at TTL low.
It is required that a 0.1 uF capacitor be placed across
VPP, VCC and ground to suppress spurious voltage tran-
sients which may damage the device. The data to be pro-
grammed is applied 8 bits in parallel to the data output
pins. The levels required for the address and data inputs
are TTL.

Programming of multipie TS27C64s in parallel with the
same data can be easily accomplished due to the simpli-
city of the programming requirements. Like inputs of
the parallel TS27C64s may be connected together when
they are programmed with the same data. A low level
TTL pulse applied to the PGM input programs the paral-
leled TS27C64s.

& High speed programming

The high speed programming algorithm described in
the flow chart page 6 rapidly programs TS27C64 using
an efficient and reliable method particularly suited to
the production programming environment. Typical pro-
gramming times for individua! devices are on the order
of 1 minute.

® Program inhibit

Programming of multiple TS27C64s in parallel with
different data is also easily accomplished by using the
program inhibit mode. A high level on CE or PGM
inputs inhibits the other T$27CB45 from being pro-
grammed. Except for CE, all like inputs {including
OE)} of the parallel TS27C64s may be common. A
TTL low-level pulse applied to a TS27C64 CE and
PGM inputs with Vpp at 12.5 V will program that
TS27C64.

e Program verify

A verify may be performed on the programmed bits
to determine that they were correctly programmed.
The verify is performed with CE and OEat V|, PGM
at V|4 and Vpp at 12.5 V.

® Electronic signature mode

Electronic signature mode allows the reading out of a
binary code that will identify the EPROM manufactu-
rer and type.

This mode is intended for use by programming equip-
ment for the purpose of automatically matching the
device to be programmed with its corresponding pro-
grammmg algorithm. This mode is functional in the
25°C * 5°C ambient temperature range that is requi-
red when programming the TS27C64.

To activate this mode the programming equipment
must force 11.56 V to 12.5 V on address line A9 (pin
24) of the TS27C64. Two bytes may then be sequen-
ced from the device outputs by toggling address line
AO {pin 10) from V(| to V|H. All other address lines
must be held at V1 during electronic signature mode.
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Q590 - 0820
(14986 1574 ax SEALANT
{ I ‘

PHYS'CAL D'MENS'ONS inches {miltimeters)
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438 1
3]

0025

0.635)
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0280 0010
>47 112+ 0254)

0180

4 084
¢ ! GLASS

0.086 % 0.008
{1397 * 0.127)

0.600

O 115 240)
M G @ 6 R [ max

GLASS

0526 - 0514
(13.360 - 13.058)

0200
18.080]

MAX 5020 - 0.070

0.008 - G012

(© 203 - 0.306}
aess * 0025

}___—o_oeo 0080-9190] Ly i00: 001
Toe3s to01g
1524 - 4
(173991520 (1824 - 25400 G ea0+ 0 254)
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4 i 40508 1 778}
S N

_“_ 0018 * 0.002 5128
10457 : 0061}

Thesa specifications are subject to change without notice.

Please inquire with our sales offices about the avail;
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ility of the different packages.




