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General Description

The FM27C010 is a High Performance 128K x 8 UV Eras-
able EPROM. It is manufactured using an advanced CMOS
process technology enabling it to operate at speeds as fast
as 25 ns Address Access Time (facc). It was designed utiliz-
ing Fairchild’s Alternate Metal Virtual Ground (AMG) cell.
This innovative memory architecture results in a very high
performance EPROM.

This product, with its high speed capability and high storage
capacity is particularly appropriate for use with today’s fast
DSP processors and high-clock-rate microprocessors. In
most mcases the SPU can operate without wait states. The
FM27C010 is also designed for use in modem applications.
It is an ideal memory for the newest modem chip sets.
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1,048,576-Bit (128K x 8) High Speed CMOS EPROM

The FM27C010 is available in the 600 Mil DIP, the surface
mount PLCC and TSOP. lts standard JEDEC EPROM pi-
nouts provide for an easy upgrade for current users of the
NM27C010.

Features

m Fast Access Time
—tacc =25 ns
—1ice=25ns
® [mmune to Latch-Up
— Up to 200 mA
® Available in Popular Packages
— CERDIP, PDIP, PLCC, TSOP
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Product Selection Guide
Parameter 27C010-25 27C010-35 27C010-45 27C010-55
Address Access Time (Max) 25 ns 35 ns 45 ns 55 ns
Chip Select Time (Max) 25 ns 35 ns 45 ns 55 ns
Output Enable Time (Max) 12 ns 15 ns 20 ns 25 ns
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Connection Diagram

DIP
27C040| 27C020| 27C512|27C258, FM27C010
XX/Vpp| XX/Vpp Wt N 2|y
A16 Al16 AE=—{2 31|—xx/PGM
A15 | A15 | A15 | Vpp a5—{3 30|-xx
A12 | A12 | A12 | A12 Az—{4 29|-a14
A7 A7 A7 A7 AT—5 28 |=A13
A6 A8 AB AB A6—{6 27|28
A5 A5 A5 A5 as—7 26|=A9
A4 A4 A4 A4 r—18 25—Atl1
A3 A3 A3 A3 A9 O 24— 0F
A2 A2 A2 A2 az—{10 23}-ar0
Al Al Al At A= 11 2l
A0 A0 AQ A0 A0—12 21f-0,
0o Oo Og Oq 013 2004
o 04 04 04 0,1+ 19}-05
] Oy 02 02 0,15 180,
GND GND GND GND ano—lis 17}-05

Commercial Temp. Range (0°C to
+70°C) Ve = 5V £10%

Parameter/Order Number

Access Time (ns)

Note: Compatible EPROM pin configurations are shown in the blocks adjacent to the FM27C010 pins.

27C256 | 27C512 | 27C020 | 27C040
Voo | Voo
XX/PGM| A18
Vee Vee A7 A17
A14 Al4 A4 Al14
A13 A13 A13 A13
AB A8 AB AB
A9 A9 A9 A9
A1 A1 Al Al
OE COE OE OE
A10 A10 A10 A10
CE CE CE |CE/PGM
07 Oz Oy O7
Og O O Og
[oF3 Oz Osg Os
O4 Oy Oy Oy
O3 O3 O3 O3

Package Types: FM27CO10 N, Q, V, T
N = Plastic DIP package
Q = Quartz-Windowed Ceramic DIP package
V = PLCC package
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FM27C010 Q, V, T 25 25 T = TSOP package
FM27G010Q, V, T 35 35 » All packages conform to the JEDEC standard.
FM27C010 Q, V, T 45 45
FM27C010 Q, V, T 55 55 Pln Names
° Symbol Description
Extended Temp. Range (-40°C to
8500) V = 5V +1 0% AO-A16 Addresses
+ cc - CE Chip Enable
Parameter/Order Number Access Time (ns) OE Output Enable
FM27C010 QE, VE, TE 45 45 00-07 Outputs
FM27C010 QE, VE, TE 55 55 PGM Program
XX Don’t Care (during Read)
TSOP Pin Configuration
55 — PLCC Pin Configuration
AtT=—1 32p—0E
rs— 2 31f—at0 S ree B3 x
as—3 30|—CE I I I |
a13—4 20}—o07 /4 3 2 1 323130
Al4=—15 28 =06 A, 5 291 Ay
ne—{6 27|05 A6—]6 28— A5
v —7 26 |04 A —7 27} A
—] 20 MM -
B szl('S%P 25|03 a,—8 26— Ag
Vep ]9 24— Vss A; =9 251 A,
Ate—{10 23|—02 U P sal-oF
ats—11 22}—or z
A =1 23— A
a2 —12 21}—o0 e
a7 13 20} 10 e A 22 e
as—] 14 19— a1 %" 2=
ws—is I 14 15 16 17 18 13 20
as—16 17 =43 ! IN ,L Im L Iw I@
{5 S o = o o o o
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Absolute Maximum Ratings (Note 1) All Output Voltages with Respectto  Vcg + 1.0V to GND

Ground - 0.6V

Storage Temperature -65°C to +125°C

All Input Voltages except A9 with Operating Range

Respect to Ground -0.6V to +7V

Vpp and Ag with Respect Range Temperature Vee Tolerance

to Ground _0.6V to +14V Commercial 0°Cto +70°C +5V +10%

Ve Supply Voltage with Industrial -40°C to +85°C +5V +10%

Respect to Ground - 0.6V to +7V

ESD Protection > 2000V

Read Operation

DC Electrical Characteristics

(Vee =50V E05YV)

Symbol Parameter Test Conditions Min Max Units
ViL Input Low Voltage -0.3 0.8 \'
Vi Input High Voltage 2.0 Vee \

+05

VoL Output Low Voltage loL = 12 mA 0.45 \'

Von Output High Voltage lon = -4 mA 2.4 \'

lsg Ve cStandby Quiescent CE2Vee -03V Comm’l 100 A
Current (CMOS) All Pins 2 Ve - 03 Vor<03V -

(Al Inputs Fixed, No Switching) Industrial 150 KA

lecspo Ve Standby Current CE2Vce -03V Comm’l 10 mA

(CMOS) ?2 i';i,li;/ cc ~03Vor=03V (Tegalng) Mo o 15 mA

lecssi Ve Standby Current CE 2V Comm’l 20 mA

() :\2 ?gni/l;ZVIH or Vi (Teggling) Industrial 25 mA

lec Ve Active Current CE=V, Comm’l 25 mA
f <10 MHz loyr = 0 mA -

(Open Outputs) Industrial 30 mA

Ipp4 Vpp Current During Read | CE = OE =V, Vpp = Ve 10 HA

I Input Leakage Current 0V < V<55V -10 10 pA

Lo Output Leakage Current 0V < Vgur < 5.5V -10 10 pA

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is stress rating only and functional op-
eration of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect device reliability.

Note 2: Icc; is tested with OF = V| to simulate open outputs.

Note 3: The FM27C010 device employs high speed output drivers, which can produce transient voltages at the device ground pin when discharging load capaci-
tances through parasitic inductance between device ground and system ground. These transient voltages can result in significant reductions in measured input relay
margins, particularly V|_. Special care should be taken to minimize the inductance of the current path from device ground to system ground (by use of a ground place
or grid) and to eliminate ground loops, especially where multiple FM27C010 devices are used in a synchronous design.

AC Read Characteristics
Vo =50V £ 05V, Vpp = Voo

Symbol Parameter -25 -35 -45 -55 Units
Min Max Min Max Min Max Min Max
tace Address to Output Delay 25 35 45 55 ns
tce Chip Enable to Output Delay 25 35 45 55 ns
toe Output Enable to Output Delay 12 15 20 25 ns
b Output Disable to Output Float 12 15 20 o5 ns
(Note 4)
ton Output Hold 0 0 0 0 ns

Note 4: This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is not longer driven - see timing diagram.
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AC Waveforms note 5)

Y,
Address v‘H X Address Valid X
I
Yy —— /4
C
ViL ) /
CE <—QDF -
(Note 5}
Vi /
(i
ViL v
toe ™~ [t [
(Note 5)
v High Z High Z
Output V‘H = (<< Valid Output > ) <
I
tace
DS500087 -5
Note 5: OF may be delayed up to tcg — to after the falling edge of CE without impact on teg.
Capacitance (note 6)
Ta=+25C,f=1MHz
Symbol Parameter Conditions Typ Max Units
(Note
6)
Cin Input Capacitance Vin =0V 4 6 pF
Cout Output Capacitance Vout = 0V 8 12 pF
Cypp Vpp Capacitance Vpp = 0V 18 25 pF
Note 6: Typical values are for Tp = 25°C and nominal supply voltages.
Test Load (High Impedance Test Systems)
1210
1.9V O———AMW—
DUT.O—————
€Ly =30pF T A
Clp=5pF _|
DS;OOB%B
AC Testing Input/Output Waveform
g
3.0V 7
1.5V ———————— PZTEIS —— 1.5V
0.0V .
i DS500087-7

AC testing inputs are driven at 3.0 V for a logic “1” and 0.0 V for a logic "0.” Timing measurements are made at 1.5 V for input and output transitions in both
directions.

Note 7: Provide adequate decoupling capacitance as close as possible to this device to achieve the published AC and DC parameters. A 0.1 microfarad capacitor
in parallel with a 0.01 microfarad capacitor connected between V¢ and ground is recommended. Inadequate decoupling may result in access time degradation or
other transient performance failures.
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DC Programming Characteristics (Note 8), (Note 9), and (Note 10)
(TAa=25C £ 5°C,Voe = 6251025V, Vpp = 12.75 + 0.25V)

Symbol Parameter Min Max Units
M Input Capacitance -10 10 pA
lpp Output Capacitance 60 mA
lee Vpp Capacitance 50 mA
VoL Output Low Voltage 0.45 \'

During Verify (lo. = 12
mA)
Von Output High Voltage 2.4 \
During Verify (loy = -4
mA)

Note 8: V¢ must be applied coincidentally or before Vpp and removed coincidentally or after Vpp.

Note 9: Vpp must not be greater than 13 volts including overshoot. During CE = PGM = V), Vpp must not be switched from 5 volts to 12.75 volts or vice-versa.

Note 10: During power up the PGM pin must be brought high (= V|) either coincident with or before power is applied to Vpp.

AC Programming Characteristics

(Ta = 25°C % 5°C, Vo = 6.25 + 0.25 V, Vpp = 12.75 % 0.25V)

Symbol Parameter Min Typ Max Units
tas Address Setup Time 2 s
toes Output Enable Setup Time 2 s
tos Data Setup Time 2 s
tAn Address Hold Time 0 s
ton Data Hold Time 2 s
o Chip Disable to Output 0 55 ns

Float Delay
toe Data Valid from Output 55 ns
Enable
tyellces Vep Setup Time/CE Setup 2 us
Time
tpw PGM Pulse Width 0.1 1 ms
Programming Waveform
Addresses X Address Stable
e—tas ~—tay—
_.| - High Z -
Data H Data In Stable ' ={ Data Out Valid H
< tg5 —| ton l—top —>| |ty —
Vep
Vep ;
Vee
v |ty —»]
_ VM
CE \
A .
|~ tcEs |
A -\
S '
PGM
Vi
<t [=tors
_ Vi /A
OE L 7
A
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Fast Programming Algorithm

( ADDR = First Location )

Vo= 6.5V
Vpp= 12.75V

Fail Fail

Verify

Byte

Increment ADDR

Last Address

15t Voo = Vpp = 5.5V
2nd Vg = Vpp = 4.5V

Device
Failed

Note: Turbo Programming Algorithm will be available in Quarter 1, 1998 - Please check with Factory.

Device
Failed

DS500087-9
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Mode Selection

The modes of operation of FM27C010 listed below. A single 5V power supply is required in the read mode. All inputs are TTL lev-
els except for Vpp and Ag for device signature.

TABLE 1. Modes Selection

Pins CE OE PGM A, A, Vep Vee Outputs
Mode
Read ViL Vi X (Note X X X 50V Dout
11)
Output Disable X A\ X X X X 50V High Z
Standby Vin X X X X X 50V High Z
Program ViL A\ VL X X Vpp (Note 6.25V Din
12)
Program Verify ViL Vi Vig X X Vpp (Note 6.25V Dout
12)
Program Inhibit Vi X X X X Vpp (Note 50V High Z
12)
Manufacturer Signature ViL Vi X Vin VL X 50V 23 H
(Note 13) (Note
12)
Device Signature (Note ViL Vi X Vin Vig X 50V F8 H
13) (Note
12)

Note 11: X can be V|_or Vi
Note 12: Vi = Vpp = 1275 £ 0.25 V.
Note 13: A1 - A8 A10 - Ald = V..

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2. Acritical component in any component of a life support
tems which, (a) are intended for surgical implant into device or system whose failure to perform can be rea-
the body, or (b) support or sustain life, and (c) whose sonably expected to cause the failure of the life support
failure to perform when properly used in accordance device or system, or to affect its safety or effectiveness.

with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.
Fairchild Semiconductor Fairchild Semiconductor Falrchild Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 13th Floor, Straight Block, Tel: 81-3-5620-6175
Customer Response Center Email: europe.support@nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-3-5620-6179
Tel: 1-888-522-5372 Deutsch Tel: +49 (0) 8 141-35-0 Tsimshatsui, Kowloon
English Tel: +44 (0) 1 793-85-68-56 Hong Kong
Italy Tel: +39 (0) 2 57 5631 Tel: +852 2737-7200
www.fairchildsemi.com Fax: +852 2314-0061

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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