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256 Kilobit (32,768 x 8-Bit) CMOS ExpressROM Device

I

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
8 As an OTP EPROM alternative:
— Factory optimized programming
— Fully tested and guaranteed
M As a Mask ROM alternative:
— Shorter leadtime
— Lower volume per code
B Fast access time
— 55ns
B Single +5 V power supply

| Compatible with JEDEC-approved EPROM
pinout

B +10% power supply tolerance

B High noise immunity

B Low power dissipation
— 20 pA typical CMOS standby current

B Available in Plastic Dual In-Line Package (PDIP),
Plastic Leaded Chip Carrier (PLCC), and Thin
Small Outline Package (TSOP)

@ Latch-up protected to 100 mA from -1 V to
Vee+1V

B Versatile features for simple interfacing
~ Both CMOS and TTL input/output compatibility
— Two line control functions

GENERAL DESCRIPTION

The Am27X256 is a factory programmed and tested
OTP EPROM. It is programmed after packaging prior to
final test. Every device is rigorously tested under AC and
DC operating conditions to your stable code. Itis organ-
ized as 32,768 by 8 bits and is available in plastic dual
in-line (PDIP), plastic leaded chip carrier (PLCC), and
thin small outline (TSOP) packages. ExpressROM
devices provide a board-ready memory solution for me-
dium to high volume codes with short leadtimes. This
offers manufacturers a cost-effective and flexible alter-
native to OTP EPROMSs and mask programmed ROMs.

Access times as fast as 55 ns allow operation with high-
performance microprocessors with reduced WAIT
states. The Am27X256 offers separate Output Enable
(OE) and Chip Enable (CE) controls, thus eliminating
bus contention in a multiple bus microprocessor system.

AMD's CMOS process technology provides high speed,
low power, and high noise immunity. Typical power con-
sumption is only 80 mW in active mode, and 100 pWin
standby mode.
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PRODUCT SELECTOR GUIDE

Family Part No. Am27X256
Ordering Part No:
Vec 5% -255
Vee£10% =55 -70 -90 -120 -150 -200
Max Access Time (ns) 55 70 90 120 150 200 250
CE (E) Access (ns) 55 70 90 120 150 200 250
OE (G) Access (ns) 35 40 40 50 50 50 50
CONNECTION DIAGRAMS
Top View
PDIP PLCC
./
Vep L] 10 281 Veo Y E2 830
<< >0 > <<
Atz I: 2 7 :] Al 4 3 2 1 323130
A7 A13
s 26 . aef]s ¢ 29 [1A8
A6 [ 4 25 ] A8 as[] 6 28 [1A9
As s 24 A9 Asfl 7 27 [Jan
¥ P 23[] A1 A3 s 26 [INC
— A2 OE
A3 7 22[] CE@) 0o 25 [IGE @)
e 217 ato A1} 10 24 [JA10
8 o Aol 11 23 [IcE®
At [ 20 | JTE(E) nef] 12 22 [10Q7
A0 10 19§ pa7 DQof] 18 21 []pas
pao [ 11 18 [ ] pas \__14 15 16 17 18 19 20
DQ1 17 - 2D 90 IW
O ] pas g8 $383¢8
DQ2 [ 13 16 [] pa4
Vss []14 15 ] pas
Note: 12082E-2 . 12082E-3
1. JEDEC nomenclature is in parentheses.
TSOP*
OE (G) 10 32— NC
Al 2 3t /== Al0 _
A9 ———] 3 30 F—— CE (E)
ABT——4 29 —— DQ7
A13 —5 28 — DQ6
NC ——6 27 F—— DQ5
Ald —7 26 =" DO4
Veo —18 25 F—— DQ3
vpp C——1} 9 24 |/ vgs
NC ——— 10 23— pa2
A12 — 22— DQ1
A7 —] 12 21 /= pQo
A6 C—] 13 20 —= NC
A5 C—] 14 19 —= a0
A4 T——H 15 18 Al
A3 C—] 16 17 A2
Standard Pinout 12082E-4
*Contact local AMD sales office for package availability
4-28 Am27X256
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AMD a

PIN DESIGNATIONS LOGIC SYMBOL
AO-A14 = Address Inputs
CE (E) = Chip Enable Input 15 AO-AT4 8
DQO-DQ7 = Data Inputs/Outputs Dao-baz
DU = No External Connection (Do Not Use)
NC = No Internal Connection
OE @) = Output Enable Input E®
Vee = Vce Supply Voltage
Vep = Program Voltage Input
og ge Inp 5E@)
Vss = Ground 12082E-5
Am27X256 4-29
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ORDERING INFORMATION

Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is

formed by a combination of:

AM27X256 -55 J

c

XXXXX

—L—- CODE DESIGNATION

Assigned by AMD
TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
1 = Industrial (—40°C to +85°C)
PACKAGE TYPE
P = 28-Pin Plastic Dual In-Line Package (PD 028)
J = 32-Pin Rectangular Plastic Leaded
Chip Carrier (PL 032)
E = 32-Pin Thin Small Outline Package (TS 032)
SPEED OPTION

DEVICE NUMBER/DESCRIPTION
Am27X256

Saee Product Selector Guide and
Valid Combinations

256 Kilobit (32,768 x 8-Bit) CMOS ExpressROM Device

Valid Combinations

AM27X256-150

AM27X266-200

AM27X256-255

AM27X256-55 JC, PC
AM27X256-70

AM27X256-90 PC. JC. P JI
AM27X256-120 EC: Ell v

Valid Combinations
Valid Combinations list configurations planned to
be supported in volume for this device. Consuit
the local AMD sales office to confirm availability of
specific valid combinations and to check on newly
released combinations.

4-30
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FUNCTIONAL DESCRIPTION
Read Mode

The Am27X256 has two control functions, both of which
must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control 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. As-
suming that addresses are stable, address access time
(tacc) is equal to the delay from CE to output (ice). Data
is available at the outputs to after the falling edge of OF,
assuming that CE has been LOW and addresses have
been stable for at least tacc—toe.

Standby Mode

The Am27X256 has a CMOS standby mode which re-
duces the maximum Vg current to 100 pA. Itis placed
in CMOS-standby when CE is at Ve + 0.3 V. The
Am27X256 also has a TTL-standby mode which re-
duces the maximum Vec currentto 1.0 mA. ktis placedin
TTL-standby when CE is at Viu. When in standby mode,
the outputs are in a high-impedance state, independent
of the OF input.

Output OR-Tieing

To accommodate multiple memory connections, a two-
line control function is provided to allow for:

m Low memory power dissipation

B Assurance that output bus contention will not occur

Itis recommended that CE be decoded and used as the
primary device-selecting function, while OE be made a
common connection to all devices in the array and con-
nected to the READ line from the system control bus.
This assures that all deselected memory devices are in
low-power standby mode and that the output pins are
only active when data is desired from a particular
memory device.

System Applications

During the switch between active and standby condi-
tions, transient current peaks are produced on the rising
and falling edges of Chip Enable. The magnitude of
these transient current peaks is dependent on the
output capacitance loading of the device. At a minimum,
a0.1 pF ceramic capacitor (high frequency, low inherent
inductance) should be used on each device between
Vee and Vss to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive
effects of the printed circuit board traces on
ExpressROM device arrays, a 4.7-uF bulk electrolytic
capacitor should be used between Vcc and Vss for each
eight devices. The location of the capacitor should be
close to where the power supply is connected to
the array.

MODE SELECT TABLE
Mode Pins CE (3 Vep Outputs
Read Viu ViL X DOUT
Output Disable X Vi X Hi-Z
Standby (TTL) Vi X X Hi-Z
Standby (CMOS) Vec 03V X X Hi-Z
Note:
1. X =Either Vir or ViL
Am27X256 4-31
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature
OTPProducts ............... —-65°C to +125°C
Ambient Temperature
with Power Applied ............. —55°C to +125°C
Voltage with Respect to Vss
All pins exceptVec . ....-. —0.6VtoVec+06V
VCC oiiiiiiie e —06Vio+7.0V
Note:

1. Minimum DC voltage on input or I/O pins is 0.5 V. During
transitions, the inputs may overshoot Vss to—2.0 V for pe-
riods of up to 20 ns. Maximum DC voltage on input and
YO pins is Vce + 0.5 V which may overshoot to Voc +
2.0V for periods up to 20ns.

Stresses above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This isa
stress rating only; functional operation of the device al these
or any other conditions above those indicated in the opera-
tional sections of this specification is not implied. Exposure of
the device to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta) ....... 0°C to +70°C
Industrial () Devices '

Ambient Temperature (Ta) ..... -40°C to +85°C
Supply Read Voltages

Ve for Am27X256-255 ... .. +4.75Vt0+5.26 V

Vee for all other

valid combinations ......... +4.50Vto+5.50V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

4-32 Am27X256
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AMD a

DC CHARACTERISTICS over o
(Notes 1, 2 and 4)

perating range uniess otherwise specified

Parameter Parameter
Symbol Description Test Conditions Min Max Unit
Vou Output HIGH Voltage lon = — 400 pA 2.4 Vv
VoL Output LOW Voltage lo.=2.1mA 0.45 \
ViH Input HIGH Voltage 2.0 Vee+ 0.5 \
ViL Input LOW Voltage -0.5 +0.8 v
Lt Input Load Current Vin=0 Vto +Vce 1.0 RA
lo Output Leakage Current Vour =0 V1o +Vee 1.0 pA
lecs Vce Active Current CE=ViLf=10MHz, 25 mA
(Note 3) loutr = 0 MA
lecz Vee TTL Standby Current CE=Vn 1.0 mA
lcca Vce CMOS Standby Current CE=Vec£03V 100 pA
Notes:

1.

Vec must be applied simuitaneously or before Vep, and removed simultaneously or after Vpp.

Iccy is tested with OF = Vi to simulate open outputs.

2. Cautlon: the Am27X256 must not be removed from (or inserted into) a socket when Ve or Vep is applied.
3.
4

. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to 2.0 V for periods less than 20 ns.

Maximum DC Voitage on output pins is Ve + 0.5 V, which may overshoot to Voc + 2.0 V for periods less than 20 ns.

30 30
€ 25 e 25
e o
S« S«
9 €20 Q€2
| & 5 &
g g
2R I — @ 15 ——
et [ ————t
11 \\
10 10
1 2 3 4 5 6 7 8 9 10 =75 -50 -25 0 25 50 75 100 125 150
Frequency in MHz Temperature in °C
Figure 1. Typical Supply Current Figure 2. Typical Supply Current
vs. Frequency vs. Temperature
Vee=55V,T=25C Vce=55V,f=10 MHz
12082E-6 12082E-7
Am27X256 4-33
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CAPACITANCE
PD 028 PL 032 TS 032
Parameter Test
Symbol Parameter Description Conditions | Typ Max Typ Max Typ Max | Unit
Cin Input Capacitance Vn=0V 6 10 8 12 10 12 pF
Cout Output Capacitance Vour=0V 8 10 8 12 12 14 pF
Notes:
1. This parameter is only sampled and not 100% tested.
2. Ta=+25°C, f=1MHz
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
(Notes 1, 3 and 4)
Parameter Am27X256
Symbols Parameter Test
JEDEC | Standard | Description Conditions 55 | -70 | -90 | -120 | -150 | -200 | -265 | Unit
tavav tacc |Address to CE=0E=|Min| - - - - - - -
Qutput Delay ViL Max| 55 70 90 120 | 150 | 200 | 250 ns
tELaQv tce Chip Enable to CE=viL |Min{ - - - - - - -
Output Delay Max| 55 70 90 120 | 150 | 200 | 250 ns
toLav toe Qutput Enable to CE=ViL |[Min]| - - — - - — —
: Qutput Delay Max| 35 40 40 50 50 50 50 ns
teHaz toF Chip Enable HIGH or Min 0 0 [s] 0 4] 0 0
tGHQZ {Note 2) |Output Enable HIGH, Max| 25 25 25 30 30 30 30 ns
whichever comes
first, to Output Float
taxax toH Output Hold ﬂ)m . Min 0 0 0 0 0 4 4}
Addresses, CE, orOE, Max| - - - - - - - ns
whichever occurred first
Notes:

1. Voo must be applied simuftaneously or before Ve, and removed simultaneously or after Vpp.

2. This parameter is only sampled and not 100% tested.
3. Caution: The Am27X256 must not be removed from (or inserted into) a socket or board when Vep or Vcc is applied.
4

. Forthe -55 and -70:
Output Load: 1 TTL gate and Cv = 30 pF
Input Rise and Fall Times: 20 ns
Input Pulse Levels: 0V to 3V
Timing Measurement Reference Level: 1.5 V for inputs and outputs

For all other versions:

Output Load: 1 TTL gate and Cr = 100 pF
input Rise and Fall Times: 20 ns
Input Pulse Levels: 0.45Vto2.4V
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs

4-34
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SWITCHING TEST CIRCUIT

ol
t
'l
{J

| |
~ CL 3 6.2kQ

2.7kQ
Device
Under NIL > AN —0 +50V
Test
Diodes = IN3064

or Equivalent

12082E-8

CL = 100 pF including jig capacitance (30 pF for -55 and -70)

SWITCHING TEST WAVEFORM

3v
(2)2 x > Test Points< x gg x 1.5 VX:Test Points —%1 5V
0.45V - - ov
Input Output Input QOutput

AC Testing: Inputs are driven at 2.4 V for a logic “1”
and 0.45 V for a logic “0". Input pulse
rise and fall times are <20 ns.

12082E-9

AC Testing: Inputs are driven at 3.0 V for a logic “1”
and 0V foralogic “0". Input pulse rise and
fall times are < 20 ns for -55 and -70.

Am27X256 4-35
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Wwill be
Change Changing
fromHtoL fromHtoL
May Will be
Change Changing
fromLtoH fromLtoH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-
Impedance
“Off” State
KS000010
SWITCHING WAVEFORMS
2.4 i |
Addresses ) gg Addresses Valid gg (
0.45 T ==
—
- \ i
[e—— tcg —™
— ——
OE \Jr T
I _. = toF
‘ toe ™| (Note 2)
e a— (No:\:?) B 1OH b
High Z < - HighZ
Output " 4(( <<<_<r Valid Output E))) :__g___
12082E-10
Notes:

1. OF may be delayed up to tacc—toe after the falling edge of the addresses without impact on tacc.
2. toris specitied from OFE or CE, whichever occurs first.

4-36 Am27X256
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ADVANCED MICRO DEVICES 28E D WM 0257525 0035167 T EM AMD
SELECTING A TARGET (AS AN INITIATOR)

T-52-33-27
Symbol Characteristic : Min Max Units
ts 00 SEL Out Low to "OR-ED” ID Out 215‘3 % us
tovso “OR-ED" ID Out Valid 1_0 AOK; BTIOW  £: %6 ns
ta08H 3 §?y 9 %h\ P ns
tonay Lol 400 ns
taen 100 ns
8sY ]C \
tBHBV >t tBLSH —
S\ -
[——tsL00—>]
= == = = = {
tovao > t AOBH
AN = — — = — - — —
AK — — = — — e e — -
TGOUp =— = o= = = e e e m = e — - e —
NOTE: Tgroup = signals driven by a Target = /O, C/D, MSG, REQ S
RESPONSE TO SELECTION (AS A TARGET)
Symbol Charactetistic Max Units
tamu SEL In Low to BSY In High ns
tyen “OR-ED" ID Valid Into BS BSY In Highy ns
t hta BSX L us
BHBL
o BSY out Lo \to "é\a 1) § 3 ns
tasn . Kas&‘&_of,iu.g SE 0 ns
twsn & 4,‘ mm# ¢ |§ttpSEL in ngh 0 ns
tauio é SEL IreHigh to Tgroup Out 100 ns
4—t SLBH ]
BSY . 7C \
[—— tBHBL—»———t BLSH—»
&L\ . Vi
tIVBH —¢———» tBLOI —e———»
o5 — — < i et
: je—tAVSH—»
AN = = e — o — — — ~
AK = — — = = e e e e — e e —
[¢———>—tSHIO
Tgoup — — — = — - — _— - —
NOTE; Tgroup = signals drlven by a Target = 0, G/D, MSG, REQ
11853-028A
Am33C93A _ 4-69
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RESELECTING AN INITIATOR (AS A TARGET)

T-52-33.57

Symbol Characteristic Mln Max Units
ts100 SEL Out Low to “OR-ED" ID Out . us
tovio “OR- ED' ID Out Valid to Ilﬁr&‘{gmua ns
BSY-0 ns
ns
ns
[e—— 15100 — ¥ r—tBLSH—»]
SEL ~ \ r
DBX — — — — — — {
tovio » >t OBH
W= - — e —
lgroup = — — —— . — -
TGroUp — = = — = e e e e e e
NOTE: Tgroup = signals driven by a Target = C/D, MSG, REQ
lgroup = signals driven by an Initiator = ATN, ACK
118530204
RESPONSE TO RESELECTION (AS AN INITIATOR)
Symbol Characteristic Units
tean SELInLowto BSY In High ns
tven “QR-ED" ID Valid In to BSY In High ns
tyan 70 inLowto BSY In High ¥ ns
tauso SEL Low, ID Valld , BSY Hiigh to: ns
taveL {group Valid Qut toBS ns
tayaL st In Hfg’h {3BSY.Qu us
taLon B \ﬁ ow 19, “OR: ns
L tLoy_sat&SEL In High ns
L SEgI lgh to BSY Qut High ns
<—ISLBH—>
BSY 7 T\ /
[¢————— tgHBL ———»f¢—1BLSH {SHBH
SEL \
HVBH —e———] 1BLOI —{e————»]
OB — — { —_—— = =
tAVBL
Igroup wme - — —_ —
tiLBH » {BHAO—™
i \_L
TPOUP == = e — e e e e o

Tgroup = signals driven by a Target = C/D, MSG, REQ
Igroup = signals driven by an Initiator = ATN, ACK

+++ BSY will still be drlven by the resalacting target.

470
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ADVANCED MICRO DEVICES 28E D WM 0257525 0035169 3 MM AMD
RECEIVE ASYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS AN INITIATOR)

Symbol -(m_aracterlstlc Min Max Units T-52-33-27
tsupe SEL InHighto Phase Changeln 0 ns
bor /O In Low to Data Bus TRISTATE 0 ns
L Phase Change Into REQ In Low : ns
toya, - . DataValid In@ RE% Iql&o?v ns
L o BEQ FLP‘” t0AC ?“ﬂ nhe ns
taon ffr A—b—h{r ut ow\i Djtajn%/alfd ) 0 ns
tumy B AGK DUttt to REQ In High 0 ns
tasan REQ In High to ACK Out High 0 175 ns
tapc ACK Out High to Phase Changeln 0 ns
SEL - 1
tSHPC F—b— tDVRL
b J --= X
tiLDT < p— tAHPC
w o \¢ PeRL———” I
Phase )L X
’ tRLAL > t ALRH
AEG N Y
< »—- tRHAH
ACK \ Y

NOTE: Phase = signals that define the bus phase C/D, MSG
11353.001A

SEND ASYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS A TARGET)

Symbol  Characteristic Min Max Units
tsure SEL In High to Phase Change Qut 100 ns
Yoo /0 Out Low to Data Out " T ns
toveL Data Out Valid to REQ Out Low = § , a ns
tocnL Phase Change Outto REQ Ol 500, % ns
taal REQQ & %& X ns
o GEAGRILLORO neczgui Figh 175 ns
Yol g\ LACK T, 0 ns
toran L“Ts‘é‘ Bt Highto ATK In High 0 ns
tampe ACK In High to Phase Change Out 100 ns
tanaL ACK In High to REQ Qut Low 0 175 ns
Am33C93A 4-71
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ADVANCED MICRO DEVICES 28E D WM 0257525 0035170 T WM AMD

SEL .
> |  T-52-33-27
BT -
» tsHPC
[t po—» tRHDI
70 \ “ tDVAL
————— tPCRL———»]
Phase ?(
AEQ \
t ALRH—} < tAHPC
t RLAL »> »— tRHAH
ACR \ /
< YAHRL
ATN  NOTE: Phase = signals that define the bus phase G/D, MSG
11853-032A
SEND ASYNCHRONOUS INFORMATION TRANSFER OUT (ACTING AS AN INITIATOR)
Symbol Characteristic Min Max Units
toupc SEL In High to Phase Change In j ns
oo ¥/ In High to Data Out < é‘ ns
tocrt . Phase Change In to REQ In{%ov@ 9\ ns
taa REQ In Low to ACK Out [0y 175 ns
tovaL Data Out Valid to ACK Lhwg 2\ ns
tww - ACRO(Towlo AEQ \Higie 0 ns
tauan 5 BRE ln High ta; AGR Out High 0 175 ns
touor "x;i . R‘ r;ngﬁ to Data Out Invalid 0 ns
e & ACK Out High to Phase Change In 0 ns
SEL /
B8 C X
" tsHpe tHDO I+ tDVAL—™] ” »— t AHDI
o ___ 7 N
«————t pCRL————™
Phase )5\
AEQ \ 7
tALRH —« < »—tAHPC
tRLAL >l t RHAH
ACK Sc /
ATN  NOTE: Phase = signals that define the bus phase C/D, MSG
11853-033A

i 472 Am33C93A
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ADVANCED MICRO DEVICES ¢8E D WM 0257525 0035L7L 1 EW AMD
RECEIVE ASYNCHRONOUS INFORMATION TRANSFER OUT (ACTING AS A TARGET)

Symbol Characteristic Min Max Units T
tsuec SEL In High to Phase Change Out 100 ns ~52-33-27
tuor 1/0 Out High to Data Bus TRISTATE 0 ns
thehL Phase Change to REQ Out Low ns
taaL REQ Out Low to ACK In Low ns
“tovaL Data In Valid to ACK In Le\gr\ ns
taLrH ACK In Low o HEQ ns
touoi REQ REQ Gyf ngh to Dala Irednvalid 0 : ns
tonan “’A “REQOut ngMQ AEK In High 0 ns
tare ACK | In HTgﬁ to Phase Change Out 0 ns
tua. # ACKInHigh to REQ Out Low 0 175 ns

g
]
[
A
|
|
!
1
>
| %
[=]

tSHPG
1] i \z
«——————— tpCRL————»]

Phasa }( } 4

AEQ \ / N

TALRH— |« tAHPG
tRLAL—* > >— tRHAH
- L o
[— tAHRL —™
ATN

NOTE: Phase = signals that define the bus phase C/D, MSG
11853034

RECEIVE SYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS AN INITIATOR)

Symbol Characteristic Units
tovat Data Valid in to REQ In Low ns
taon REQ In Low to DATA Invalid ns
taua REQ In Low to REQ In High?d | ; ns
topt REQ jn Highifo REG W B _ons
'tA,_AH (i \ ﬁ"ﬁK Oérti ihto ACK “Qut Hig Teyc-10 ns

/ :ﬁ&%tﬂlghm OutLlow  Toyc-25 “ns
tAHPc A ACK Qut High to Phase Change 0 ns

Parameters tg 0, b o @nd Lo, are also applicable and are identical to those in Receive |
Asynchronous information Transfer In (Acting as an Initiator), top of page 37.

|
|
Am33C93A 4-73
Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003



